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For want of a nail the shoe was lost; 
For want of ashoe the horse was lost; 
For want of a horse the rider was lost— 
Allfor the want of a horseshoe nail! 


RCTIC exploration is 
just like that. One tiny 
oversight, one nail or 
bolt or lacing missing 

at a critical moment, and the 
lives of daring men may be 
needlessly sacrificed. 

No military campaign ever 
was planned with greater at- 
tention to detail than that 
of the Polar Air Expedition 
which the United States Navy 
announced for the dirigible 
Shenandoah. 


Lessons of the Past 





After more than a century 
{international effort, stippled 
yith tragedy and crowned by 
eary’s superb achievement of 
he North Pole, we have come 
t last to know the incredible 
omplexity as well as the un- 
voidable peril of polar work. 
Consider the field of action. 
nthe American side Nome is 
he most northern place avail- 
ble for a base. Point Barrow, 
laska, for instance, is not open 
ntil August. And ice condi- 
ions are so uncertain there 
hat a ship could not stay long 
nough to be of real help to an 
ir expedition. Somehow we 
hink of Alaska as having the 
‘orth Pole in her back yard, so 
ospeak. Yet it is 1560 miles 
tom Nome to the earth’s apex! 


Fierce Arctic Winds 


Twice 1560 miles is more 
han 3000 miles. If an airship 
as a cruising radius of 4000 
liles she theoretically can fly 


a cruising radius is 
gured for still air. And Ber- 
ig Strait is a veritable funnel. 
old northerly winds pour 
Nrough it for weeks at a time. 
{the wind blows 40 miles an 
our against an airship and the 
ip ls making propeller revo- 
ions for 60, her advance 


ound is only 20 miles an hour. 
ch a handicap the Nome-Pole flight 
ould become proportionately 9000 miles! 
0 airship ever designed could tackle 


ch a journey. 


Is of Polar Flight 


How Our Navy Experts Are 
Preparing for Conquest 
of Far North by Airship 


By Lieut.-Comm. Fitzhugh Green, U.S.N. 
Member of the special Naval Arctic Air Board appointed 
to supervise the ‘‘Shenandoah’s’’ cruise over the Pole 

















In addition to all the icy terrors that in the past have confronted 
explorers in their daring and often disastrous attempts to reach the 
top of the world by ships and dog teams, the crew of an airship 
must be prepared and fully equipped to meet new and uncounted 
perils in an attempted polar flight. Buffeting air currents swirl 
about the Pole. Projecting nubbles of ice make the landing of an 
airplane hazardous, and the landing of a dirigible out of the question. 
The composite photograph above vividly illustrates these hazards 


over the 


The point I wish to emphasize is that 
With 


the Arctic is a vast place—something 
more than 3,000,000 square miles in the 
polar basin, one third of which is totally 
unknown! Enormous distances must be 
covered. No bases exist save those 


sistence. 


especially established. Wind 
conditions are little more than 
a guess. Hence, months of 
preparation in a myriad minute 
ways are essential for a final 
sally against the demon bliz- 
zards of the north. 

The practical purpose of an 
air expedition northward is two- 
fold: First, exploration of the 
unknown area of the Polar Sea 
north of Point Barrow. Second, 
establishment ‘of the practica- 
bility of a transpolar route be- 
tween Europe and Asia, with 
resulting trade advantages. 


To Seek Unknown Land 


The first objective is the so- 
called “Pole of Inaccessibility.” 
This is the center of the un- 
known area lying about 500 
miles north of Point Barrow. 
Systematic flights over it either 
by plane or dirigible will deter- 
mine whether or not land lies 
there. 

The second objective is not 
only the accomplishment of a 
transpolar flight, but the col- 
lection of aerological data that 
will enable American commer- 
cial enterprise to enter this 
field with some idea of the 
feasibility of an arctic short- 
cut to Asia and Europe. Such 
accomplishment is in line with 
the peacetime uses of our naval 
forces. In like manner the 
Navy operates two ships en- 
gaged in scientific research for 
the Bureau of Fisheries. 


Cold the Least Obstacle 


Strange as it may seem, cold 
will be the least of all obstacles. 
Arctic temperatures are no 
more intense than those often 
experienced in our northern 
states. For five weeks in sum- 
mer much of the Arctic 
ceives more heat to the square 
mile than that received at the 
equator! Our Weather Bureau 
reports show that a tempera- 
ture of 100° F. in the shade has 
been recorded in Alaska! Air- 
planes already have been flown 
in temperatures far lower than 


re- 


any that will be encountered on the com- 
ing expedition. 

The thing about arctic cold is its per- 
A recording thermometer on the 
Polar Sea in any summer month will show 
about 30° F. day after day with but a 
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NE important point to bear in mind 

in connection with the proposed polar 
exploration by dirigible is that in any 
case such an expedition can never be 
merely a spectacular feat of dashing ad- 
venture. It is essentially a useful under- 
taking of exploration, which, if success- 
ful, promises results of tremendous sci- 
entific and commercial importance. 

In the accompanying article, Com- 
mander Green depicts vividly the almost 
unbelievable difficulties of arctic flying. 
He describes specific measures of the 
Navy to foresee these difficulties as far 
as possible before undertaking any flight 
as spectacular as has been proposed for 
the Shenandoah. Yet Uncle Sam’s avia- 
tion experts know well that an infinite 
number of obstacles lie in wait for the 
forthcoming attempt to conquer the 
fierce air currents that swirl about the 
top of the world—obstacles that 





Science and Chance Play for High Stakes at the Top of the World | 


ration. These unknown foes, as Com- 
mander Green points out, are reared by 
Chance, upon whose bounty those who dare 
the air in dirigibles are absolutely dependent 
for their success or failure. Witness the 
recent appalling disaster to the giant French 
dirigible Dixmude. 

To be sure, the Shenandoah gave a splendid 
account of itself when it broke away re- 
cently from its mooring mast at Lakehurst, 
N. J. But such a ship cannot land as an 
airplane can. If its supply of fuel gives out, 
it is at the mercy of capricious air currents 
to a greater extent than even a balloon 
would be. 

Maneuvering a dirigible near the ground 
is known to be virtually impossible. With 
helium gas supplying the lifting power, as in 
the case of the Shenandoah, great heights 
cannot be attained, because helium, expand- 
ing in rarefied atmosphere, would cause the 





cannot be anticipated, nor guarded 
against by the most careful prepa- 








degree or two variation on either side. 

‘“‘We never seemed to get thawed 
out!’ exclaimed a friend of mine who 
has done some flying in Spitzbergen. 

Coupled with unvarying low tem- 
perature is the uncomfortable damp- 
ness of the arctic summer air. 

Both of these features have a bear- 
ing on the choice of equipment for the 
expedition. Lubricating oils must be 
light enough, yet able to stand expo- 
sure to severe cold in case any engine 
is forced to remain north through the 
winter. All metal parts and fittings 
must be surfaced to withstand the 
effect of the air’s high moisture 
content. 

In allowing working time for such 
tasks as erection of mooring masts, 
hangars, and for repairs, a certain 
percentage always must be added for 
the numbing wind in which the men 
must labor. A freezing temperature 
is not severe. Often our carpenters 
work outdoors in colder weather than 
that. But in the north, where the 
sun’s angle is low, where the cold 
wind’s searching fingers never cease 
their prying, and where there is no 
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ENTIRE SHIP GIVEN NEW COVERING 


OF GOLD-BEATERS SKIN ae 
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bag to explode. That is why the Navy’s 
plans for the trip have been shaped so 
that she must circle the United States on 
her way to Nome; she cannot ascend to 
heights sufficient to clear the mountains 
that lie in the path of a direct route. The 
theoretical cruising range of a dirigible, 
as Commander Green points out, is re- 
duced appreciably in any but calm air 
In other words, Chance plays a not un- 
important part. 

So the crew of the Shenandoah, if they 
start on their voyage over the frozen seas 
of the north are facing all the dangers that 
ever confronted a polar expedition, plus 
unknown and uncounted dangers. They 
will be adventuring quite as much as the 
pioneer polar explorers whose expeditions 
almost invariably resulted in disaster. 

The whole world will wish them suc- 
cess, but the world must not be carried 
away by the glamour that sur- 
rounds their hazardous and dar- 
ing adventure. 
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such thing as noontime warmth, out- 














door work becomes a serious problem 
indeed. 

The aviator, confined to his narrow 
cockpit or control car, is supplied 
with special garments. Next to his 


skin he wears ordinary woolen under- 
wear. Then comes an electrically 
heated suit of asbestos-like material. 
Outside he wears a closely woven 
windproof coat of burberry or skin. 

But cold can be anticipated. Wind 
cannot be. Winds are caused largely 
by heat. At the equator hot air rises 
and flows northward. Speaking 
broadly, in the arctic regions it cools 
and somewhere over the Polar Sea 
falls and pours south again. Theoret- 
ically it might thus be possible to fly 
high and have a fair wind to the Pole; 
then, by coming down near the 
earth’s surface, to have the wind aft 
coming back. 

The trouble is that we don’t know 
just what to expect. The atmosphere 
at the poles is oblate or flattened, 
just as is the earth, only immensely 
more so. That is to say, while the 
atmosphere over the equator 3 
thrown out by centrifugal force, near 
the Poles the reverse is true, and the 
depth of the atmosphere is tremer- 








dously decreased. Hence conditions 
of flying near the North Pole at a 
altitude of 5000 feet may diffe 
greatly from those found over th 





The contemplated route of the Shenandoah from 
her hangar at Lakehurst, N. J., to the proposed 
Alaskan base at Nome, thence 1560 miles to the 
North Pole. The total distance from Lakehurst to 
the Pole over this circuitous course is 6903 miles 


United States at the same altitude. 

Shortness of breath is a commol 
result of rising high above the earth’ 
surface. Most aviators _ breath 
through their mouths at altitude 
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ONE MOTOR REMOVED TO 
LIGHTEN LOAD, AND 800-MILE 
RADIO INSTALLED 


NEW STORAGE SPACE 
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CAMERA 


APERTURE FOR MOVING- 
PICTURE MAPPING 


DOUBLE SHEATHING TO 
PROTECT NOSE FROM 
FLYING ICE 
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SPECIAL STRENGTHENING 
RING AND STORM STAYS 
WITH TURNBUCKLES 


CONTROL CAR 
LENGTHENED BY 
ADDING CENTRAL 
SECTION 


This diagrammatic cut-away view of the Shenandoah shows proposed alterations designed not only to protect and aid the great air 
cruiser in battling polar gales and ice storms, but to provide comfortable quarters and scientific equipment for the long cruise of exploration 


higher than 12,000 feet. At 15,000 feet 
the mere turning of the body to look 
around may aggravate breathlessness 
enormously. Since cold accentuates this 
respiratory weakness, it becomes one of 
the major problems of arctic flying. 

One of the curious features of arctic 
navigation is the fact that the compass 
course toward the Pole from Point Bar- 











row is a little south of west! The north 
magnetic pole lies in the North American 
archipelago above Canada. Toward it 
the compass needle points. Hence the 
paradoxical course that must be steered 
to reach the geographical pole. 

There is a serious side to this matter. 
Static electricity is generally believed to 
be greater in polar regions than elsewhere 


FUELING POSITION 


INSIDE 
OF MAST 


on the globe. The aurora depicts upper 
air conditions in this respect. Moreover, 
the directive force of the magnetic pole on 
the needle is slight in high latitudes. Alto- 
gether the compass is a frail assistant. 

There are variations of the compass 
over the Polar Sea that never have been 
investigated. Ifa dirigible’s navigator at 
the Pole should wish to head for Spitz- 
bergen, 630 miles due south, 
he would have something to 
worry about when he began 
to set his course. Frequent 
sun observations would be his 
best bet. That is, if there 
were no arctic fog on the job 
to prevent him. 


; ‘coe aag The thrilling possibility of 
f the expedition is that we may 
find land. We must be pre- 

pared to find it, at any rate, 

ELEVATOR and this opens up a whole new 


list of troubles. 


Dangers of Landing 


Take the airplane. To fly 
safely over the polar pack a 
plane must be equipped with 
pontoons for landing in the 
water that forms on the ice 
in summer, or in the open 
water between floes. On these 
pontoons must be runners for 
landing on ice or snow, if 
necessary. 

So far so good. 
arctic traveler knows that 
visibility conditions on the 
ice pack in broad daylight 
often are so trying that even 
a man afoot constantly stum- 
bles over projecting nubbles. 
Diffused rays of the sun and 
lack of shadows make the 
roughest ice-field look smooth 
as a table from an altitude of 
500 feet. To land under such 
conditions would mean to 
wreck one’s plane. 

A dirigible is even more 


But every 











To provide dirigible anchorage in the Far North, 
the Navy is developing this type of mooring mast 
to be carried by supply ships. In its construction 
the lessons learned when the Shenandoah broke 
away from her mooring mast are being utilized. 


The mast will be built to withstand an end-or. pull 
greater than that produced by the 70-mile gale at 
Lakehurst. It will be equipped with elevators for the 
crew, and pipe lines for water and gasoline. Motor 
winches will carry heavy loads up to the ship 


severely handicapped. At the 

present point of progress in 

this form of airship, a safe 
(Continued on page 150) 
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“My Fellow Scientist—The Rat” 


An Interview with Dr. E. 7. McCollum, Famous Authority on Diet 


By Norman C. McLoud 


Mc- 


} rofessor 


R. ELMER V. 
COLLUM 


of biochemistry at 
Johns Hopkins University, 
one of the world’s leading 
authorities on food and diet, 


set out some time ago to find 
what foods best for 
human beings. Man did not 
know, so Doctor McCollum 
asked the rat How well the 
rat has answered is indicated 
by the fact that many scien- 


were 


tists give Doctor McCollum 
credit for having done more 
than any other single inves- 
tigator to determine’ the 


effects of food on the human 


bor ly 
Advanced Food Science 


But Doctor McCollum is 
not yet satisfied with the re- 
sults of his work. He is still 
experimenting with rats, and 
with their aid expects to es- 
tablish new principles of nu- 


trition, which, it is safe to 








assume, will mean a longer, 
happier life for you and me. 
Fis laboratory-workshop at 
Johns Hopkins University in 
Baltimore is the seat of 
epoch-making revelations. In 
matters of food he is an in- 
vestigating pioneer. To visit him is to 
have a glimpse of the show-window of 
advanced food science. 

tats play an important part in the 
story of the life and works of this scientist. 
They scamper through the tale as through 


a cheese shop. In the contest with mice 


for this distinction the rats triumphed 
because of their dignity. A mouse Is 
frisky and uncompromising; a rat is 


gifted with poise and understanding. It 
of this superiority that Mec- 

Collum has been able to make rats his 

fellow workers in scientific discoveries. 


A Laboratory Full of Rats 


In his laboratory are hundreds, some- 
of them. Cages in rows 
line the walls and the floor, each heavily 
Here and there the quick flit- 
ting of a tail shows that a cage is occupied. 
He feeds his rats with this food and that, 
effect on them, and then 
his conelusions into terms of 


is because 


times thousands, 
screened 
observes the 


translates 


food for human beings. 


diet of his rat associates, Doctor Me- 
Collum makes them sick or well, small or 
large, thin o1 leek, contented or ill- 


tempered. By what may be called im- 
proper feeding he can make a rat prema- 
old, and by proper feeding can 
make it retain the characteristics of youth. 

These thin doing for 
about 13 years. During this time he has 
been storing up valuable facts relative to 
the effects of various foods and animal 


turely 


igs he has been 





University. 


By regulating the- 


Dr. Elmer V. McCollum, world-famous authority on food and diet, at 
work among his rat cages in his unusual laboratory at Johns Hopkins 
In hundreds of experiments with rats, he has learned much 
concerning the influence of food on the bodily welfare of the animals, 
which he has translated into terms of the human body. 
have thrown important light on the food requirements of human beings 


organisms. These, formulated into gen- 
eral principles regarding human diet, he 
expects will lead gradually to a longer, 
healthier life for mankind. 

““As a research assistant, the rat is an 
animal after the experimenter’s own 
heart,” he told me. ‘Gentle, easily 
handled, and amiable, the rat may be 
weighed in five seconds. Keeping his 
record is a simple undertaking. Other 
factors in his favor are his rapid growth 
and a generous number of offspring, two 
points of importance in the study of food 
consequences. With the rat we are able to 
carry on what amounts to cross-examina- 
tion. Giving him food of known ele- 
ments, we can ask him whether it is satis- 
factory and demand that he answer ‘yes’ 
or ‘no.’ The animal quickly answers by 
his growth or his lack of growth. 


These results 


“In this way the rat is just 
as accurate as the chemist’s 
beaker, although some chem- 
ists are inclined to scorn the 
use of the animals as lacking 
the charm of working with 
crystals and chemical for- 
mulae. Call him a laboratory 
animal or an animal labora- 
tory, as you please, the rat is 
an ideal fellow scientist.” 


What Diet Does 


Some of the physical condi- 
tions produced in the rats, 
simply by regulating their 
diet, are amazing. Thus a 
diet containing every element 
necessary to physical growth 
except proteins—which man 
takes mostly from meats 
“auses a growing rat to bhe- 
come dwarfed. A later change 
in the diet to include the ele- 
ment formerly lacking will re- 
sult in growth. 

Regulation of the diet will 
make a female rat barren. It 
will even destroy the mother 
instinct and cause the mother 
rat to attack and kill her 
young. This is an especially 
remarkable demonstration of 
the effect of food on animals, 
since the mother instinct in 
rats is very strong. 

Departures from the nor- 
mal diet is found to produce diseases of 
various sorts—nervous, as well as physi- 
cal. They also will cause a year-old rat, 
which should be in prime vigor, to take on 
the aspect of an aged animal of three 
years. One experiment that Doctor 
McCollum has performed repeatedly will 
suggest an analogy in human life. Two 
groups of rats of the same age, one fed on 
an adequate diet, the other on diet in- 
sufficient in some particular, apparently 
will thrive equally for a while. After six 
months or so, though, the rats insuffi- 
ciently fed will begin to fail. Nervousness 
and irritability, bodily emaciation, then 
death will be their portion, while the 
other rats will remain plump, strong, 
bright-eyed, and serene until old age 
comes upon them. 

In one cage I noticed a decrepit, gray 





made all 


One ingredient—dry whole milk 
the difference in these two rats, both of which 
were 308 days old when photographed. In 
other respects their diet was the same— 
bolted wheat flour, degerminated cornmeal, 


cooked and dried potato, peas, navy beans, 
beets, turnips and beefsteak. The puny, 
prematurely aged rat at the left lacked the 
milk diet. The other, receiving the milk, 
grew much larger, retaining youth and vigor 
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Above: A well-nourished rat in middle 
life. He is sleek and muscular, his coat 
is smooth, his eyes bright. and his ex- 
pression contented. An- 
imals such as this one 
never attempt to es- 
cape or to bite, says 
Doctor McCollum 


old rat whose senility was in 
striking contrast to the sleek- 
ness and virility of his neighbor 
in an adjoining cage. 

“T suppose you are about to retire 
this one,” I remarked, pointing to the gray 
rat. ““He must be the ancestor of them all.” 

“On the contrary,’’ said Doctor McCol- 
lum. “That young-looking rat is a year 
old and is the father of the ancient-looking 
rat, which is just four months old.” 

Here indeed was a striking example of 
what this remarkable scientist is accom- 
plishing by means of diet! 

Just now Doctor McCollum, with the 
cooperation of Dr. P. G. Shipley, is 
deeply engrossed in the study of bone 
growth, with particular reference to the 
prevalence of rickets. This disease of 
malnutrition is one of the tragedies of 
childhood. From 50 to 75 per cent of all 
children are declared to be 
afflicted, and for this reason 
a solution of its cause and 
prevention would become one 
of the master contributions 
of research to the human race. 
The work promises to take 
years, but the true scientist 
views such a prospect undis- 
mayed—and McCollum is 
the true scientist. 

Some of his most important 
recent work has been along 
the line of the relationship of 
food to the kidneys, in an 
effort to determine 
what nutritive fac- 
tors are involved 


f 
if 









in the progressive loss of the kidney func- 
tions with advancing years. Results place 
the blame on what the scientist designates 
as high protein content of the diet, which 
the rest of the world understands as the 
eating of too much meat. In this research 
Doctor McCollum has brought to light 
much that is new and important. 

Doctor McCollum will take a slice of 
steak, a dish of beans, or a ham sandwich 
and analyze it to the last atom of its pos- 
sible effect on the human body. He can 
glance at the dinner table of his hostess 
and tell from the food spread before him 
precisely how much the meal offers in 
nourishment, energy, and well-being. 


The diet of these two animals of the same age was iden- 
tical with the exception of the kind of fat they included. 
The large one received butter fat; the small one’s food 
was made up with vegetable oil in its preparation 












Here is a little bow-legged rat suffer- 
ing from rickets caused by faulty 
diet. By experimenting with rats, 
Doctor McCollum is seeking 
the cause of rickets, a disease 
of malnutrition from which 
50 to 75 per cent of all children 
in the world are said to suffer 


As a scientist he is exact- 
ness itself. But he does not 
believe in making the dinner 
a matter of multiplication 
and addition—a problem in 
mathematics. 

“It seems useless to me,” he said, “‘to 
tell the housewife that she must give her 
family this number of calories and that 
percentage of various vitamines. It is un- 
fair to expect her to figure that there are 
500 calories in a certain steak, 400 in a 
given amount of liver and bacon, and 300 
in a specified weight of spinach. To do 
this is to expect her to sit down with pencil 
and paper and figure out for herself by 
mathematical rule the various dishes that 
constitute a well-balanced bill of fare. 

“In this connection I am convinced 
that the planning of the meals is of itself 
a task of which the housekeeper should be 
relieved by science, and for 
that reason I have tried to do 
the work in her stead. In 
that theory lies the explana- 
tion of my book, ‘The Ameri- 


can Home Diet,’ prepared 
with the collaboration of 
my associate, Miss Nina 


Simmonds.”’ 


Yearly Bills of Fare 


To do away with multipli- 








How the eyes are affected by insufficient food. 
The views at the left show the appearance of 


normal eyes in the rat. 


certain fatty foods. 


This little fellow is showing the first symptoms of a nerve disease called polyneuritis, similar to 


beri-beri 


in man, produced by a diet deficient in certain vitamins. 


Note the tense attitude 


The middle views show 
the eyelids affected by a disease, due to lack of 
At the right are shown the 
swollen condition in late stages of the disease 


cation, subtraction, and long 
division in planning meals, 
Doctor McCollum has given 
the housewife a bill of fare for 
three meals a day for every 
day inthe year. The impor- 
tant fact is that he has done 
all the mathematics in his 
own laboratory, with the 
assistance of his rats. These 
bills of fare are convincing. 
They show that a scientist 
may be a human being along 
with his intimate knowledge 
of our digestive workshops. This is proved 
by the readiness with which he prescribes 
the things we like. His sole aim is to see 
that we eat these foods in proper pro- 
portions. The McCollum bill of fare is 
It is simply a well-balanced 
ration, seeking to give the proper fuel to 
the human engine. 





not a diet. 
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Snow-Clad Peaks of the Moon’s South Pole 
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HIS remarkable picture, based on actual astro- inference that it is converted into hoarfrost, ice, and 
nomical photographs of the South Polar regions snow is natural. 
on, indicates that the lunar poles, like those The geographical position of the pole is marked by 
h, are covered with snow. At least, that is the majestic mountain range shown in the background, 
accepted by most astronomers in explanation known as the Leibnitz Mountains. One rises to an 
( f the fact that the poles of the moon are lighter in color altitude of 36,000 feet, or 7000 feet higher than th: 
than any other regions of its area. earth’s loftiest mountain —Everest. 
Since the surface gravity of the moon is very weak, This picture is a photograph of a model of the moon’s 
water cannot exist there in the liquid state; hence, the South Pole executed by Scriven Bolton, F.R.A.S. 
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Why Our Habits Make or Break Us 


Another Illuminating Chapter in “The Story of the Mind”? 
By James J. Walsh, M.D., Sc.D. 


NE of the most significant stories I 
ever heard was told to me not 
long ago by a New England 

manufacturer. 

A middle-aged man for several years 
had been a department head in the shoe 
factory where he had been 
employed since boyhood. A 
new concern offered him an 
opportunity to take charge 
of its factory at a generous 
salary, and he accepted. 

His term of service at the 
plant where he had passed 
his entire working life came 
to an end on a Saturday 
night, and he was to assume 
his new duties the following 
Monday morning. 


Force of Habit 


When Monday morning 
came, the new manager, 
who, like most early risers, 
was accustomed to allow 
himself no more time than 
was necessary in getting 
from his bed to his work, 
hurried through his break- 
fast and rushed from his 
home to the street-car line 
just as he had been doing for years. The 
car he usually took was about to start 
from the corner as he approached. He 
caught it after a run, found a seat, and 
became absorbed in his newspaper. 

Eventually he got off at a factory 
building, and hurried within. And not 
until he saw a stranger sitting at the desk 
that he had occupied for five years did he 
realize that, instead of going to his new 
position, he had walked straight into the 












When deeply interested, Secretary of the 
Navy Edwin Denby, presses his tongue be- 


tween his lips; a mannerism habitual to 
many persons when paying close attention 


factory where he had worked all his life! 
Not only that, but the street car that had 
carried him there ran in a direction op- 
posite to the one he should have taken. 











The locomotive engineer has formed the habit 
of leaping from his cab and oiling the engine 
as soon as he reaches the end of his run, So 








firmly is this habit rooted, that the action is 
performed involuntarily, apparently without 
conscious effort on the engineer’s part 


Incredible though this story may seem, 
I find it entirely believable—an extreme 
case, perhaps, yet a wonderfully illumi- 
nating instan¢e of the ruling power of habit 
in directing the activities of man. That 
factory manager was so accustomed to 
going to work at the same 
time and in the same way 
every morning that he un- 
consciously went through 
the same routine even after 
he had changed his place of 
employment. 


You, Too! 


We are all creatures of 
habit. You may not realize 
it, but most of the things 
you do are the creations of 
the habits you have formed 
You are, in short, what 
your habits make you 
Trivial matters, such as 
which shoe you put on first; 
more important things, such 
as the amount of sleep you 
take, the quantity of food 
you eat and the way you 
perform your work—all of 
these are the result of habit. 
Through constant repetition 
you have so established a particular way 
of doing things that it has become en- 
tirely natural and instinctive, sometimes 
even involuntary and uncontrollable. 

Constant repetition—that is the psy- 
chological explanation of habit. And 
while it is true that habits form your char- 
acter, you, by constant repetition, can 
shape those habits for good or bad—for 
health, success, and happiness, or for 
failure and misery. 

If you are driving a motor car and sud- 
denly find it necessary to stop, you will 
apply your feet so swiftly to the clutch 
and brake pedals that your action seems 
instinctive. It is not instinctive, how- 
ever. It is performed through habit 
through constant repetition. When you 
first started driving, you will remember, 
you had to think of each of these move- 
ments separately and so performed them 
slowly. 


“How Use Doth Breed a Habit’ 


Even if you are not driving a car—are 
merely a passenger—habit may lead you 
to go through the motions of throwing out 
the clutch and putting on the brakes 
when the necessity arises for suddenly 
stopping. I know a motorist who was 
forced to give up long tours in the sum- 
mer because of this habit of back seat 
driving. He always was as tired as his 
chauffeur at the end of the day’s run. 

Sometimes habits become so natural 
that without indulgence in them we feel 
ill at ease. I could name half a dozen men 
who actually cannot work unless they 
have a pipe or a cigar between their lips, 
even though they may not be smok- 
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Marching and drilling with marvelous precision, the West Point Cadets 
are a striking example of the value of habit in successful achievement of the 
most exacting work. By constant repetition they have formed the habit of 
It has become “second nature”’ for 
tall and short men to take steps of the same length to preserve alinement 
All rifles are held at the same angle. 


always stepping out with the left foot. 


of the ranks. 


ing. And I know a lecturer who thrusts his 
right hand into his trousers pocket the in- 
stant he takes the platform, keeping it 
there throughout his talk. He told me 
once he would stammer like a schoolboy 
if he couldn’t have his hand in its accus- 
tomed place. 


What Are Your Habits? 


Any number of public speakers have 
habits of interpolating a syllable like 
“aa” or saying “ugh” or something of 
that kind, and when they attempt to 
break themselves of it, they actually dis- 
turb their thinking and their speech. 
Such is the force of habit. 

Such habits in themselves are trivial 
things perhaps, but they have an impor- 
tant bearing on our daily actions. If you 
work in a shop or large office, you will ob- 
serve that every one of your fellow work- 
ers starts the day’s work and precedes 
each new task invariably with certain 
characteristic mannerisms. You yourself 
undoubtedly traverse the same path 
every day on your way to your street car, 
railroad train and office, walking always 
on the same side of the street, making 
your crossings at the same 
points. If you drive an auto- 
mobile, it is almost certain 
that you always use the same 
roads or streets in traveling 
between two points, even 
though you may havea choice 
of other roads equally good. 
Unless you are unlike most 
other people, in chewing your 
food you use the teeth of one 
side of your mouth much 
more than those of the other. 

Every one of these ac- 
quired habits is the result of 
repetition. The first time 
you perform an action, you 
find it difficult. You are 
awkward, and so it is neces- 
sary for you to consider each 
separate movement carefully 
before you make it. Each 
step is accompanied by a 
rapid-fire, more or less dis- 
ordered interchange of nerve 
messages bet ween your senses, 
your brain, and your muscles. 

The second time you perform 
the action, you find it a little 


Small points such as 


easier. There is the same interchange of 
nerve messages, but it is accomplished 
more smoothly; you have found out what 
lines in your bodily telephone system 
must be kept open for the exchange of 
messages, and you prevent interference 
from unnecessary calls. 

The third time you essay the action, it 
is even more easy; the nerve messages 
travel back and forth with greater speed 
and surety; the necessity for attention is 
less. And, when you have done the thing 
a few more times, the exchange of mes- 
sages is accomplished automatically, 
without conscious effort on your part. 
The action has become a habit—‘‘second 
nature,’ as the phenomenon often is ex- 
pressed. This is a particularly happy 
way of expressing it, too, in my opinion, 
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Ts it your habit always to point with your right hand? You could 
point with your left hand just as well, but you would not do so un- 
consciously, as you do with your right through constant repetition 


these that combine to make the parading companies march as a single; 
rhythmical unit, were learned at first by painstaking effort. 
trained cadet, they have become unconscious acts. 
Walsh tells us, profitable habits of health and industry that promote suc- 
cess in any field of endeavor can become so deeply intrenched in us that 
we shall find it almost impossible to perform an injurious or wasteful act 


With the 
Similarly, Doctor 


since nature so often takes care of us 
when we cannot take care of ourselves. 
Our habits—which depend entirely on 
ourselves—will take care of us if we see to 
it that they are of the right kind when we 
are forming them. 

It is unfortunate that when habits are 
mentioned, most people think of bad 
habits, just as when we talk about pas- 
sions, people conclude hat evil passions 
are meant. As a matter of fact, every 
normal person possesses passions for good 
so strong that if he follows his natural in- 
clinations, he finds it easier and much 
more satisfactory to do right than to do 
wrong. 

These passions for good are ingrained 
in us. They are part of the inheritance 
of the race, evidence of a world force 

that makes for good. 
Similarly with habits. 
Habits for good can be so 
strong that we will find it all 
i. but impossible to break away 
from them and perform an 
evil action. I do not mean 
“evil” in a moral sense neces- 
sarily. What I mean is this: 


Training Yourself 


You can make it a habit to 
work so industriously that 
idleness will be irksome and 
painful to you, with the re- 
sult that your constant efforts 





will carry you on to success. 

You can make it a habit to 
eat plain, wholesome food, to 
chew it thoroughly, to exer- 
cise, to bathe frequently, to 
breathe fresh air and get 
plenty of sleep, and thereby 
insure your health. 

You can make it a habit 
to be thrifty and frugal, and 
so prevent the specter of want 
from hovering above you in 
old age. 

All of these habits you can 
acquire through your own 
efforts and only through your 
own efforts. Moreover, be 

‘ause your body falls so read- 
ily and rapidly into modes of 
action that become habitual 
when repeated, the effort re- 
quired will be less and less as 
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time goes on. In fact, it is necessary to 
do no more than to make a good start. 
After that, Nature carries on the work 
for you, and at last the habit is ruler and 
can be broken only by a determined effort. 

No principle more useful than this has 
been developed by the science of psy- 
chology. I might almost say 
that once a man understands 
the ruling power of habit, he 
has learned everything of 
practical value that psychol- 
ogy offers him; that he holds 
in his hand the key that will 
unlock the storehouse con- 
taining the hidden powers of 
his mind. For when he 
reaches the point where habit 
performs most of his daily 
routine of activities, his mind 
is left free to occupy itself 
with the other more impor- 
tant concerns that will lead 
him on to greater achieve- 
ments. 


Habit and Instinct 


A simple illustration will 
serve to make clear how habit 
takes the place of instinct, 
how it causes the body to 
perform an action without 
our being conscious of the 
guidance of the mind. Un- 
doubtedly there is a flight 
of steps in your home that 
you have walked up and 
down many times. Unless 
your habit of observation is 
unusually well developed, you 
cannot tell me how many 
steps it contains. Yet you 
can ascend and descend it in 
the dark and never fail to 
know when you are about to 
step to the upper or lower 
landing. I do not mean that 
you can feel the landing when your foot 
touches it, but that, when you reach the 
last step, you know—-seemingly by in- 
stinet—that you are about to step from 
the stairway. 

This is not instinct, though; it is the 
result of habit. Although you cannot 
state the precise number of steps in the 
stairway, your mind knows from previous 
experience exactly how many there are, 
and so accurately guides your muscles in 
carrying you up or down. It is possible 
even for you to carry 
on a conversation 
with some one while 
walking up a familiar 
flight of stairs in the 
dark, and, though 
you may be giving 
full attention to your 
talk, habit will guide 
you safely to the top. 

A few minutes after 
you have gone to bed 
at night you cannot 
recall having wound 
your watch, yet, if it 
is your habit to do so 
upon retiring, it is 
almost certain that 
you will find you have 
done so if you get 
up to investigate. 

An example of the 








pipe. 





Through habit, the experienced telephone 
switchboard operator reaches instantly for 
the right plug when she hears a certain num- 
ber or name in the telephone receiver 


POPULAR SCIENCE MONTHLY 


strength with which habits take hold and 
the difficulty with which they are broken 
is furnished to all of us who live in places 
where ‘“‘daylight saving” is put in force 
during the summer. When the period be- 


gins, we suffer acute hardship getting up 
an hour earlier in the morning, and we 
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never will notice these sounds unless their 
attention is specifically called to them. All 
of these are examples of the amazing force 
of habit. 

Take pencil and paper and try to copy 
a simple drawing, say the head of one of 
the characters in a newspaper comic strip. 
You find it difficult, even if 
you have had some practice 
in drawing. You must stop 
again and again to refer from 
the model to your drawing. 
Yet you can write a long 
letter without ever giving a 
thought to the manual dex- 
terity required in forming the 
letters, which are quite as 
complicated as the lines that 
make up a single comic draw- 
ing. Habit is the explana- 
tion. 


Marks of Individuality 


The acquisition of a habit 
may be compared with the 
uncomfortable process known 
as “breaking in’’ a new pair 
of shoes. It is painful at 
first, but there comes a time 
when the habit, like the shoes, 
becomes set.to our conforma- 
tion. Like old shoes, we wear 
the habit without ever being 
aware that we have it on. 

Habits actually become so 
much a part of an individual 
that in the case of well-known 
men the habit often is an 
identifying mark, quite as 
much as are facial and other 








This chemist is typical of the man who finds it quite impossible to 
do his best work unless he has a pipe or cigar between his lips. 
probably is quite unconscious of the fact that he is pulling on his 
His whole attention is concentrated on his experiment; yet 
habit causes him to perform all the actions incidental to smoking. 
How many times have you caught yourself pulling on a cold pipe? 


find it difficult to go to sleep immediately 
when we go to bed. When it ends, we 
find ourselves for a time waking up too 
early in the morning and becoming 
drowsy at night before what, according to 
the clock, is our bedtime. 

Change of environment likewise upsets 
our habitual routine. People who do 
little traveling are restless in hotel beds 
or sleeping-car berths, while experienced 
travelers sleep peacefully, no matter 
what their changed environment may be. 

City dwellers 
are not aware 
that they hear 
the rumble of 
traffic and the 
roar of street cars 

sounds that 
are all but agon- 
izing to the vis- 
itor from the 
country. Simi- 
larly, city people 
are acutely aware 
of the noises 
made by insects 
and animals, the 
rustle of trees 
and similar 
sounds peculiar 
to the rural dis- 
triets, while 
country people 


physical characteristics. 
He “Uncle Joe’ Cannon, late 
Speaker of the House of Rep- 
resentatives, had the habit of 
smoking long cigars. Through 
thousands of photographs 
and cartoons published dur- 
ing his long public career, this habit was 
so well exploited that most people prob- 
ably would have failed to recognize a 
likeness of him without the inevitable 
cigar. 

Everybody knows that the enormous 
amount of work Edison has accomplished 
is traceable largely to the habit he ac- 
quired early in life of getting along with 
very little sleep. When Clemenceau, the 
“Tiger of France,’’ visited the United 
States a few years ago, the reason for his 
marvelous vigor at an advanced age was 
revealed in his regular and abstemious 
habits. 


Woodrow Wilson His Own Typist 


While Woodrow Wilson was President, 
his custom of writing important speeches 
and documents in shorthand or on his own 
typewriter was commented on frequently. 
Though he had secretarial and steno- 
graphic aid at his call, nevertheless the 
habit of years persisted—he thought 
most clearly when he himself performed 
the mechanical work incidental to com- 
position. 

The late Professor William James, 
noted psychologist of Harvard University, 
likened a habit to a groove in the nervous 
system, down which impulses flow, mak- 
ing the groove ever deeper so that the im- 

(Continued on page 152) 
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Mechanics, My Aid in the Wilds 


By Captain Frank Hurley 


World Famous Explorer, Discoverer of the Lost Tribe of New Guinea 


N THE imaginative 
hours of impetuous 
childhood, who has not 


been fired with the soul- 











stirring desire to become a 
carefree buccaneer? 









Thus it was in my early 
life, even though the years 
were wrought in the hard 
school of iron, and tem- 
pered by poverty. 

To gain a sound funda- 
mental knowledge of me- 
chanics, to be master of 
metal, this was to be my 
chosen occupation. So for 


five years I labored, the day 


at the lathe, the evening at 
college. Later I devoted 
four arduous years to the 
study of photogra- 
phy Little did I 
ever imagine that the 
wild fancies of child- 
hoodultimately would 
rise supreme and sub- 
vert my engineering 
plans for the future. 


SSAA SSS 


An Opportunity 


Yet what a domi- 
nant part those years 
of practical applica- 
tion were to play in 
the ultimate success 
of the many hazard- 
ous enterprises upon 
which my primitive 
romancings launched 
me! 

The golden oppor- 
tunity came while Sir 
Douglas Mawson was 
manning an Austral- 
jan expedition to ex- 
plore the antarctic regions, and every 
shoulder that carried a camera joined 
in competition. Though the chances 
were at least 1000 to one against me, 
I was chosen simply because I had 
photographic skill and a solid backing 
of practical mechanics. 

When I turned southward to the 
regions of eternal ice, my chest of 
tools included as careful and com- 
plete a selection as my battery of 
lenses. The expedition’s personnel 
was chosen from the ‘“‘Don’”’ gradu- 
ates of Australian universities, highly 
trained in theory—men to the core— 
but in mechanical practice quite 
deficient. I shall never forget the 
rude yet amusing experiences of those 
first antarctic days when the scien- 
tists unscientifically erected our win- 
ter quarters hut. 

I remember Dr. Xavier Mertz, ice 
expert, sitting straddlewise the ridge 
cap, enthusiastically banging at nail 
heads, but more often hitting his 
finger nails. Inside the house the 
learned bacteriologist, Dr. Archie 
McLean, with equal ardor, was 
























tacking on the light ceiling 
boards directly underneath, 
using four-inch nails. <A 
wild yell and Mertz leaped, 
slid precipitately down the 
sloping roof, clutched wildly 
at the stay supporting the 
kitchen chimney, and dove 
headlong into a snow bank 
carrying the smoking stack 
with him. Closer investi- 
gation of the cause disclosed 
an inch of piercing nail 
bristling through the roof 
from whence the punctured 
Mertz had so_ hurriedly 
risen. 


Antarctic Inventions 


Cut off from the world for 
more than a year, we were 
thrown entirely on our own 
devices and resources. The 
frigid conditions necessi- 
tated alterations in my 
cameras and the making of 
special developing appli- 





At the left is Captain Hur- 
ley, fearless explorer, holding 
a boomerang that he brought 
back with him from his ex- 
plorations in New Guinea 


Science and art meet in the jungle. 
Captain Hurley is shown above making 
phonograph records of primitive native 
songs of the “‘lost tribe”’ in New Guinea. 
A theme from one of these weird chants 
has been elaborated into a “‘jazz’’ tune 
to be published soon. Note the strange 
musical instrument held by the savage 
head-hunter at the extreme right 





“He Made His Own Way 


“IIND a way, or make one!” is Capt. 

Frank Hurley’s apt summing up of 
the secret of achievement-—advice based 
on the experiences of his own remarkable 
career of adventure. 

Twenty years ago a poor boy in Aus- 
tralia, he has made his way successively 
as machinist, engineer, photographer, war 
hero, explorer, and writer. Now, at the 
age of 34, he finds the eyes of the whole 
world focused on him as a result of his 
discovery of a lost savage tribe in the 
jungles of New Guinea, territory never 
previously explored by a white man. 

Captain Hurley was official photog- 
rapher to the late Sir Ernest Shackleton’s 
South Polar expedition. He has taken 
part in other polar explorations and is now 
planning another trip into the antarctic. 
He has explored Australia’s unknown ter- 
ritory by automobile, being possibly the 
first man to use a motor car in prosecuting 
an exploration. 

His own story of how his mechanical 
skill, acquired in boyhood, carried him 
safely through the most desperate situa- 
tions, is an inspiring chronicle, bound to 
stir the blood and to stimulate the spirit of 
every lover of adventure 








ances with warm-water cir- 
culators. In addition, vari- 
ous scientific instruments 
and wireless equipment 1e- 
manded ceaseless attention, 
so the mechanic became a 
very important man. I 
even added to the expeui- 
tion’s store of scientific : 
paratus by fashioning from 
odds and ends various in- 
struments for meteorological obser- 
vation. 

One of these I called the “blizzard 
detector.”” It consisted of a metal 
ball mounted on a mast above our 
hut, insulated from the ground and 
connected with a simple gold leaf 
electroscope inside the hut. Atmos- 
pheric electricity generated by a 
snowfall was taken up by the ball and 
traveled to the electroscope, which 
was connected through a relay with 
an electric bell circuit. When the 
electroscope was charged, its move- 
ment closed the circuit that operated 
the bell, and the snow alarm rang out. 
This contrivance proved most effi- 
cient, so much so that one of the 
party, after being awakened by it a 
half-dozen times one snowy night, 
hurled a boot at it and finished it. 


Alarm Clock Wind Detector 


I also made a machine for detecting 
the velocity of the wind, which aver- 
aged 49.9 miles an hour during our 
stay, reaching at one time a velocity 
of 214 miles. An alarm clock served 
as the basis of this instrument. The 
hour hand of the clock caused a dial 
of smoked paper to describe a com- 
plete revolution once aday. Against 
this dial was placed a pointer, bal- 
anced by a spring and connected 
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The explorers’ two seaplanes, landing 
where neither white man nor his winged 
machines ever had been seen, filled the 
New Guinea head-hunters with super- 
stitious awe. After much persuasion they 
were induced to approach the planes 


. 
with a celluloid ball, hung on a long hori- 
zontal wire. As the wind moved this ball, 
the movement was transmitted along the 
wire to the pointer, which scratched the 
smoked surface of the dial. 
of the curves scratched on 
the dials supplied us with 
accurate wind records. 

More for amusement 
than anything else, I con- 
structed a sled driven by 
a wind motor. <A wind 
wheel mounted on a turret 
turned through a system 
of worm gearing two 
spiked wheels beside the 
Tunners. As the spikes 
sank in the snow, the sled 
moved forward. By set- 
ting the fan according to 
the direction of the wind, 
it was possible to steer the 
sled, to travel with the 
Wind, against it, or at an 
angle to its force. 

The manufacture of 
these devices gave me my 
first experience in utilizing scraps for the 
fashioning of useful articles, an experience 
that proved invaluable on later expedi- 
ions, for it literally saved my own life 
and the lives of others and carried my 
Companions and me safely through sev- 
tral dangerous emergencies. 

The Mawson expedition paved the way 
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Photographs — 
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tender 


East 


to others—the 
antarctic cruise and finally a small venture 
of my own, when I joined forces with 


Indies, a second 


Francis Birtles, another Austrelian ex- 
plorer. In two “‘flivvers’’ we left Sydney 
on a 10,000-mile ‘“‘joy ride’’. through 
Australia’s unknown, venturing on wheels 


among the primitive aboriginals. Had it 


The natives believed the white men were gods and their aircraft huge 
voracious birds that would attack them unless appeased 
as the flying boats lay at anchor, the savage head-hunters brought 
pigs to satisfy the appetites of the terrifying visitors from the skies. 
One of the pigs is shown above lying across the bow of the plane. The 
explorers were careful to remove the pig before morning, s 
natives would believe the winged monster had devoure 
left is the light draft vessel used by Captain Hurley as a 
Its wireless equipment guided the planes in their explorations 
over the jungles and mad 
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Each night, 


that the 
1 it At the 


seaplane 


possible speedy location of the machines 


not been for our mechanical initiative— 


Birtles had also served his time in iron 

the journey never could 

plished. Little other than the 

working parts of the “‘flivver 

upon our return, and 

many crude thermite weldings, and 
(Continued on page 153 
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ew Motorcycle Comforts 
All-Weather Shields Protect Riders Snugly 
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Rain, wind, or snow hold fewer discomforts for motor- carefu 
cycle riders with the development of ingenious shieid- This apron; attached to the form | 
ing devices that are transforming the breezy cycle and trame, 1s surmounted by a cellu Wh 
sidecar into a comfortable, all-weather vehicle loid window and face shieid physic 
nr The practicability of sucha head. It was held at a comfortable dis- ime 
and top for the sidecar design is conceded by Ameri- tance from the face by arms extending J altern 
give protection te the ~. can engineers. from shoulder straps. The apron curved § parde: 
riders im stocmy weather 4 “There is absolutely no slightly, to reduce wind resistance, and capita 
\ reason why such a shield can- served to keep water from running down § rect t¢ 
By Newton Burke | not be designed,” said one on the cyclist’s trousers. The 1 
A motorcycle authority. “Ifthe Another shield fastens to the frame of § yith |; 
ECENT developments /) French engineers have suc- the machine. An apron extends down- § Jator h 
R in th= design of motor- — ceeded in overcoming the ward from the handlebars to a point be- Nos 
cycles indicate that difficulties that others have low the level of the wheel hub, protecting J jg. je 
the problem of protecting experienced, they will have the legs from splashed mud and water. foom ¢ 
riders from the wind, rain, accomplished an improve- The upper portion above the handlebars on the 
and snow of winter—a prob- One of the Gret face ment that should find con- has a curved window of celluloid. Above § pate a. 
lem that has engaged the guards — an_ apron siderable use, especially in this is mounted a movable window to inn fh 

attention of designers since belted about the Europe, where the motor- which may be fastened an automobile § yo. 

‘ driver’s waist, sup- . ie . S A 5 “ ms ' 3 ‘ stay O 
the use of the machines be- mel te 0 ele cycle finds wider application windshield wiper. Since this shield is § [have 
came general—is about to be loid window extending than in America. Any prac- curved and tilted slightly back toward the § oyt in 
solved. to the top of his head tical device that will add to cyclist, the wind resistance is practically 

The sidecar already has the comfort of a motorcycle negligible. * The protective device is at- R 
been made snug and weather- rider will be welcomed where tached to the frame in such a way as to 

proof. Now the comfort of themaninthe motorcycles are used for service as well avoid any interference with the control At 1 
saddle is being provided for. as for sport.” and operation of the machine. stant] 

American engineers are watching with While the design of the French engi- physio 
interest a new development that is ex- neers is radical in that it proposes to in- Motorcycle Development Ts Rapid camel 

pected to do much toward making the close the whole body of the rider, it fol- hold t 
motoreycle an all-weather conveyance. lows along the recent advances made by The transformation of the motorcycle nit of 
This is a design by French engineers that American engineers in developing pro- from a motorized bicycle to the highly wait o 
would inclose the rider in a cab, providing __tective devices. The first of these was a_ efficient vehicle has been rapid, from a pletely 
freedom of movement and clearness of top and side shield that converted the mechanicai viewpoint; but in the matter morkir 
vision without the usual exposure to the _ sidecar into a closed cab. Next, designers of comfort for the driver and passenger werk ¢ 
weather. undertook to protect the driver from rain the advance has not been so marked. has fal 

and mud by shoe and leg guards, some However, with engineers here and abroad “tig 

Light Frame Holds Hinged Top types of which covered the legs entirely. working on the problem, the transforma: § . 1, 

5 3ut this left the face without protection. tion of the breezy, two-wheeled speedster Seana 

A light metal frame, streamlined, would One early and effective face guard was into a comfortable, all-weather convey- withou 
be attached to the frame of the motor- an apron belted about the waist of the ance appears to be in sight. the ‘en 

cycle in such fashion that the handlebars driver and with a celluloid shield extend- try i 
and front wheel could be turned at any ing upward to the top of the driver’s what | 
angle within the body. A large celluloid first fe 
window would give the driver clear vision, mach : 
at the same time extending far enough usual 
above his head to deflect all wind and rain afternc 
beating from the front. tired Z 

Should rain come at such an angle that up B 
it would strike him in the back, he could cag 
unfold a hinged top that would fasten to the net 
the frame and cover him, thus inclosing eae 

. . rev : Kp 
him in a cab. The sides then would be the has 
left partly open to allow arm signals. ail se 

Wide, curved leg shields would protect the ordinal 


rider from beneath, and side plates would 
cover the engine. A slight extension of 
the exhaust would permit gases to pass 
out from the inclosure. 
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The new French design for converting the motorcycle Leg guards and a protective 
into a cab. A streamlined metal frame supports a shield for the motor are im- 
hinged hood that can be lowered about the rider provements in weatherproofing 
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/come so much slower that 


Fhe has accomplished less 
and is more tired than on 
ordinary days. His work- 
Test relation has been up- 
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Are You a Physical Spendthrift? 


Science Explains the Tired 
Business Man; Overtaxed 


Bodtes Go Bankrupt 


By Reynold A. Spaeth, Ph.D. 


Associate Professor of Physiology, 
School of Hygiene and Public Health, 
Johns Hopkins University 


OME people seem to be born tired. 


Yet we may assume that the average, 


adult starts in to work in a normal, 
rested condition. He begins his career 
with a sort of capital, a physiological 
capital, which he can spend recklessly or 
carefully just as if it were capital in the 
form of money. 

When a man works, he draws on his 
physiological capital; when he rests and 
eats, his account is balanced, his energy is 
restored. Normally, we go through life 
alternately spending and saving. The 
harder we work the more physiological 
capital we spend and the more we have to 
rest to balance our physiological account. 
The man who overworks continuously 
with little rest is a spendthrift. Sooner or 
later he becomes physiologically bankrupt. 

Now the fatigue produced by any spe- 
cific job, say lifting five-pound packages 
from the floor to a shelf, depends not only 
on the weight to be raised, but also on the 
rate at which the work is done. If I lift 
two five-pound packages a minute, I can 
stay on the job almost indefinitely; but if 
[have to lift 20 packages a minute, I peter 
out in a relatively short time. 


Ration Out Rest and Work 


At two packages a minute I am con- 
stantly returning to my original level of 
physiological capital; at 20 a minute I 
cannot rest enough between packages to 
hold the pace. In other words, for any 
unit of work there is a corresponding time- 
unit of rest that will exactly and com- 
pletely restore the muscles to their original 
working level. It is failure to regulate 
work to this proper speed that causes un- 
due fatigue. 

An expert bricklayer who has found his 
stride can lay a given 


Conquering exhaustion by the deep-seated urge 
for self-preservation, Alain J. Gerbault. French 
sportsman, recently crossed the Atlantic Ocean 
alone in a 30-foot sailboat, completing the 
voyage in 142 days. He is shown above in his 


The heart is probably the best illustra- 
tion of this work-rest relation. Between 
beats the heart rests just enough to pre- 
pare for the beat that is to follow and to 
overcome the fatigue of the previous beat. 
Through centuries of trial and error, the 
heart finally has settled to a rate of work 
that keeps it going for from 70 to 100 
years. It never gets bored with its work. 

The entire human being, in contrast to 
the heart, is anything but a machine. 
Man is a willing or an unwilling, a hating, 
desiring, pleasure-seeking animal. We 
cannot set him going like a machine, 
knowing that he will still be running when 
wereturn. We must urge him artificially, 
by various incentives, to stick to his job. 





Sq. 


boat at the end of his record-making trip. His 
achievement is a striking example of how all of 
us, under the stress of necessity, can tap un- 
suspected resources of energy to perform sur 
prising feats. For him collapse meant death 

In heavy manual labor, rest periods are 
particularly effective in protecting men 
against undue fatigue. But even in work 
that is merely monotonous or exacting, 
rest periods may do wonders. In an ex- 
periment that I carried out on a group of 
skirt pressers, two periods of five 
minutes each at 10 a.m. and 3 p.m. gave 
an average increase in production of more 
than 20 per cent. No physiological theory 
of calory consumption could account for 
such an astounding increase in efficiency. 
The effect was obviously psychological. 

We might suppose that a man’s work- 
ing capacity is a stationary thing; that 
under any and all circumstances he is able 
to do the same amount of work, provided 
only that he has enough 


rest 





amount of bricks each day 
without being fatigued in 
the evening. But let him 
try to hurry the job and 
what happens? For the 
first few hours he may do 
much more work than 
usual, but along in the 
afternoon he begins to get 
tired and his work slows 
up. By evening he has be- 


the net result of his day’s 
work probably will be that 











rest. This certainly is 
not true. We all know 
that under the stress of 


emotional stimulation we 
may perform really aston- 
ishing physical feats. The 
man who is chased by a 
bul! and scales a fence at 
the other end of the field 
probably could not repeat 
his performance without 
the bull’s help. After 
assassinating Lincoln, 
Booth broke his leg, but 
he was able, none the less, 
to drag himself to his 








The ergograph—an apparatus used by Doctor Spaeth in his laboratory at 


horse and escape. Excite- 
ment and the deep-seated 













































































































»Set_ and his working ca- 
) Pacity impaired. 





Johns Hopkins University to measure the amount of work performed by 


students and to test their fatigue. The work consists of lifting an eight-pound 
weight with one finger at stated intervals, with prearranged rest periods 


urge for self-preservation 
made available sources of 
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This strange apparatus is employed at the Carnegie laboratory in 
experiments to measure the physical energy 
expended in performing any specified amount of work. 
work consists of pedaling a friction wheel of a specified load. 


Boston, Mass., in 


pedals 
his breath 


that could 
have tapped. 

Alain J. Gerbault, a French sportsman, 
who recently crossed the Atlantic Ocean 
alone in a 30-foot boat, making the trip 
in 142 days, rather remarkably demon- 
strated this. At times, according to his 
own story, he was almost exhausted from 
lack of food and sleep, but to collapse 
would have meant death. Therefore, 
under the force of necessity, he tapped 
sources of energy he had never called upon 
before and managed to pull through. On 
his arrival in the United States he spent 
18 hours in bed and then apparently was 
as fresh as ever. 


Consider how 


energy ordinarily he never 


you yourself respond to 


the rider exhales through his mouth into a tube that carries 
to experimental test tubes and retorts. 


into the air. 
Here the 
As he 


Meanwhile his 


amounts, carried to the muscles and there 
burned up much in the manner of an auto- 
matic feed furnace. 

Professor W. B. Cannon, of Harvard 
University, and his students found that 
under the stress of excitement or emotion 
there is set free in the blood a secretion 
from a pair of small glands near the kidneys 
(the adrenal bodies), which speeds up the 
sugar-releasing machinery of the liver and 
enables all of us, under stress, to accom- 
plish surprising feats. 

Excitement, fear, pain, or rage, all set 
the sugar machinery going. If the emo- 
tional disturbance is a false alarm, calling 
for no muscular activity, the excess sugar 
is excreted in the urine and the normal 


nostrils are closed tightly by pincers to prevent escape of his breath 
The amount of carbon dioxid he exhales determines 
the amount of energy he consumes in the work. Since the work and 
the exhalations both are measured accurately, the relation of one to 
the other is a measurement of the rider’s physical fatigue. 
termines the amount of work required to exhaust this bodily energy 


It de- 


once tested the urine of a number of substi- 
tutes who sat on the side lines at a 
Harvard-Yale game. Five of these mer 
showed sugar. Merely watching the game 
and anticipating taking part in it was 
enough to set the physiological prepared- 
ness machinery in motion. An excited 
spectator who was examined also gave a 
positive sugar test. 

Excitement does more than 
merely the sugar supply to the muscles. 
Through the stimulation of the sympa- 
thetic portion of the involuntary nervous 
system, the pulse is quickened, the blood 
pressure rises, and there is a redistribu- 
tion of blood from the stomach and in- 
testines to the arms and legs, where the 
muscular work of fleeing or fighting is con- 

centrated. Thus all the physic 


affect 





music. If the orchestra is good and — sugar balance is restored. Doctor Cannon 
especially if you enjoy the 

rhythm of the tune, you will 

dance far into the morning 

without unpleasant conse- You Can’t Cheat Fatigue 
quences. If you had to spend 

the same amount of energy re- OU can’t borrow from yourself without 
moving ashes from the furnace paying back if you would maintain your 
or darning socks, the job would solvency. This is true of your physical capital 


seem interminable. Work mea- 
sured by ordinary performance 
gives us no idea whatever of 
what we might accomplish if only 
theincentive werestrong enough. 


The Human Engine 


It has long been known that 
the energy consumed in muscu- 
lar work is derived mainly from 
carbohydrates and 
sugar), stored in the form of gly- 
cogen in the Normally 
this fuel, in the form of sugar, is 
released into the blood in small 


starches 


liver. 





theories. 


your every-day life. 
and then check up your own bodily capital. 
may save you from physical bankruptcy. 


as well as of your financial reserve, as any 
physiological credit man would tell you. 

In this article Doctor Spaeth tells how the 
physiological 
bodily bankruptcy by borrowing on his reserve 
without making replacements, and how fatigue 
finally collects its debt. 

Doctor Spaeth is dealing with facts, not 
The facts were determined by careful 
experiment and they have a vital bearing on 
Read what he has to say 


spendthrift brings 


himself 


logical changes that accompany 
excitement are preparation for 
sudden and intense action. 
The value of such changes to 
an animal in its struggle for ex 
istence are obvious. The value 
to human beings becomes evi 
dent when we consider that evel 
for civilized man emergencié 
arise that can be met only by 
terrific bursts of physical energy: 


The Mental Factor 


Another and very subtle fact 
markedly affects our working 
capacity. I refer to our ment 
attitude toward the job. + 
simple laboratory experime! 
It will make this point clear. In Mm 
laboratory I have an apparatl 
with which I can measure t® 

(Continued on page 155) 
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Maude Ad 


Beloved ‘‘ Chanticler’”’ 
of the Stage Perfects 
Radical New Process 


of Daylight Movies 


By Truman Stevens 


HILE sweeping improve- 
ments have been made in 


motion pictures since the 
days when they were merely a scien- 
tific curiosity, in one or two vital 
particulars the movies until now 
have remained unchanged. One of 
these has been the necessity of ex- 
hibiting them in a darkened theater. 
Another has been the failure of the 
usual black and white tones of the 
images projected on the screen to 
create more than an imperfect illu- 
sion of the living quality in the scenes 
depicted. 

Recently, though, 
nouncement of tre- 
mendous_ interest 
to all motion-pic- 
ture patrons. A 
process, it was 
said, had been per- 


came 


an 


an- 





fected to show a a 
moving pictures as “Chanticler’ 
not only in broad 

daylight, but in 

full natural color. The color effects were 
to be produced not through artificial 


tinting, staining of the film, nor by means 
of color filters, but by a direct method of 
color photography. 


Actress Becomes Inventive Genius 


The most amazing phase of this an- 
nouncement, perhaps, is the fact that the 
new daylight color movie process has 
been developed by a person who never 
had been associated in the public mind 
with any sort of scientific or inventive 
work. The inventor is Maude Adams, 
who, when she retired from the stage five 
years ago, was America’s best loved 
actress, famous for her ‘“‘Peter Pan,” for 
her “Chanticler,” and for a long list of 
other parts that had made her the idol of 
theater goers. 

Miss Adams conducted her researches 
4nd experiments in special laboratories 
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provided for her at the plants of the Gen- 
eral Electric Company in Schenectady, 
N. Y., and of the Eastman Kodak Com- 
pany in Rochester, N. Y. The details of 
the process she is said to have perfected 
are being kept secret. 

The announcement regarding her 
method of projecting pictures in daylight 
is limited to the statement that it depends 
on a non-actinic light that she has devel- 
oped; that is, a light lacking the chemi- 
cally active properties of ordinary sun- 
light or ordinary artificial light. That her 
inventions have been brought to a prac- 
tical stage of development, though, is in- 
dicated by the fact that a photo play, in 


which the new processes will be used 
already is in the making. 
Colored moving pictures have been 


produced by various processes and with 
varying success since the early days of the 
industry. One method, dating back a 
score of years and still in use, consists of 


eats Sacer 
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applying paints or tints to the film by 
hand, a long and tedious process. In 
other processes ingenious use has been 
made of the principle on which color- 
plate printing depends—namely, that 
by blending two or more of the primary 
colors an illusion of natural color may 
be obtained. 

One method popular several years 
ago depended for its success on the 
rapid revolution of alternate filters of 
red and green in front of the film in 
projection. The blending of these colors 
in the projected images created an 


im- 

pression of colored photography. 
About a year ago Dr. Daniel Frost 
Comstock, of Boston, Mass., perfected 
another ingenious color process. In this 


only red-orange and blue-green rays were 
permitted to reach the film. The individ- 
ual exposures were alternate blue-green 
and red-orange impressions, though the 
film showed only black and white. In 
printing, the images were superimposed. 
Then the film was dyed, the blue-green 
images taking blue-green dye and the red- 
orange images, red-orange dye. When 
the film was projected, the eye saw the 
pictures apparently in their natural 
shades. 


Devotes Her Life to Science 


It is said that Miss Adams’ method not 
only is revolutionary, but is entirely 
original in conception. It is, in fact, the 
result of years of study and research. 

While Miss Adams was on the stage, it 
is said, her chief interest, aside from her 
art, lay in the technical details of stage 
lighting. To her, the electrician of her 
company always was a most important 
member of the organization, and she 
spent every available moment discussing 
with him the various phases of theater 
illumination and devising new lighting 
effects. And during all this time she was 
keeping pace with the new developments 
in the science of lighting. 

For the last five years she has literally 
lived in the laboratories prepared for her 
at Schenectady and at Not 
even Edison, when he was developing the 
light, labored 
lessly than she in bringing 


toche 


ter. 


incandescent more cease- 
about this new 
illuminatior Her retire- 
ment was as complete as if she had entered 
a convent. Indeed, until the recent an- 
nouncement of her work, many of her 
admirers assumed that it was to a convent 
she had gone. It was not to religion 
however, but to science that she had de- 
cided to devote her life. 
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World Wonders in Bridge Building | 
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‘ F Servan, on the north coast of Brittany, made the building of a 
3 f bridge span too expensive, the unusual moving bridge shown above 
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, hauled through the water from one port to the other by a cable 
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Engineers who built the new Philadelphia oe tad a Nea 
& Reading railroad bridge across the Sus- ray ¥ 
quehanna River at Harrisburg, Pa., 
saved thousands of dollars and several 
weeks of labor by the ingenious expedient 
of floating the central arch on a barge 
down the river, and into its position 
At the right is shown the odd spiral bridge 
spanning the Mississippi River at Hastings, 
Minn. Since the height of the bridge 
necessitated an extraordinarily long ap- 
proach, this approach was built in a spiral 
to give access to the town’s waterfront 
re _ ey 
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One of the world’s greatest engineering achievements is the huge cantilever bridge that spans the St. Lawrence 10 miles up 
the river from old Quebec. The length of the span, the longest ever built, is 1900 feet; distance between piers 1800 feet 
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An end view of the 

completed Saint- 
Pierre-de-Vauvray 
bridge, showing the 
massive construc- 
tion of the arch 
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This  single-arch, reinforced-concrete 
bridge across the Seine at Saint-Pierre- 
de-Vauvray, France, is said to be the 
greatest structure of its kind. It was 
Officially opened a few weeks ago by 
President Millerand. Insets show the 
bridge during construction and complete 

















The large picture above shows the huge 
concrete arch during construction. It 
is 433 feet long and 114 feet high. Note 
the steel supporting structure, which 
later was removed by unusual engineer- 
ing methods, the arch supporting its own 
weight as well as that of the span 
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New Mercury Boiler to Save Fuel 


Revolutionary Power System Offers the Possibility of Cheaper 
Electricity for Our Homes and Factortes 





By Donald Harris 


NEW era of cheaper 
electric power and 
light for homes and 


factories is foreseen by engi- 
neers in the announcement of 
the successful development of 
a revolutionary mercury 
boiler which, in generating 
metal vapor instead of steam, 
promises to make one ton of 
coal do the work of two and 
to effect a tremendous saving 
in the world’s fuel supply. 


Successful Tests 


The boiler is the invention 
of William LeRoy Emmet, 
consulting engineer of the 
General Electric Company. 
While it has not reached a 
stage of development where 
it can be applied generally 
for commercial purposes, yet 
in actual tests at the plant of 
the Hartford Electric Light 
Company at Hartford, Conn., 
it is reported to have de- 
veloped 50 per cent more 














electric power than that pro- 
duced by a steam generating 
plant using the same amount 
of fuel. 

As the result of these tests, 
the advantages of the new 
power unit, in addition to the tremendous 
saving in fuel, are announced by the in- 
ventor as follows: 

Its installation in a power house re- 
quires no radical changes in apparatus 
other than the substitution of a mercury 
boiler for the steam boiler. 


The mercury is used over and over 











The mercury boiler suspended above the 


furnace. Vaporized mercury drives a 
turbine, then gives heat to generate steam 


The secret of the increased 
power efficiency lies in the 
fact that the heat generated 
for a single power plant is 
utilized to drive two power 
plants instead of one. 

Reports of the remarkable 
performances of the inven- 
tion in the Hartford plant 
indicate what we may expect 
of it eventually in the saving 
of fuel and consequent reduc- 
tion in the cost of electric 
power to consumers. 


Predict Huge Savir 


In Hartford, with a popu: 
tion of 175,000, the Hartf 


Electric Light Company 
spent about $1,500,000 in 


1922 for fuel to generate elec- 
tricity for homes and fac- 
tories. Using the mercury 
power system, officials of the 
company announce that they 
expect to save $750,000 a 
year on fuel with the present 
installation, or $250,000 more 
than the cost of installing the 
system. 











Installation of the new mercury vapor power unit at one of the 
plants of the Hartford Electric Light Company, Hartford, Conn., 
showing the generator in the foreground and the cylindrical 
mercury vapor condenser at the rear. 


(inset) is the inventor of the boiler 










‘MERCURY VAPOR 





William LeRoy Emmet 


STEAM TO 
STEAM TURBINE 
) —_ 





—<—— 







This diagram 
shows the oper- 
ation of the 
mercury power 
system. Mer- 
in the boiler passes off as 
This is carried through a pipe to 
turbine, which runs an electric 
generator. Exhaust mercury vapor then 
passes from the turbine to the condenser, 
into which water is fed. Heat of the 
mercury vapor exhaust is sufficient to boil 
this water, and the resulting steam passes 
through a pipe to drive a steam turbine. 
The mercury, now condensed to a liquid, 
returns by gravity through a pipe to the 
mercury boiler, completing its cycle 


MERCURY 
BOILER 


cury heated 
vapor. 
drive a 


again in the vaporizing system without 
appreciable loss and without the necessity 
of replenishment. Since all joints are 
welded to prevent escape of mercury 
vapor, there is no danger to workmen 
from mercurial poisoning. 


Officials of both the Gen- 
eral Electric and the Hart- 
ford companies say that the 
chief saving to the public will 
come indirectly through the 
lessening of demand for fuel 
and the extension of uses 
for electricity, rather 
than through any im- 
mediate reduction of 
electric rates. 

The idea of the mer- 
cury boiler is based on 
the fact that mercury 
boils at a much higher 





MERCURY 
CONDENSER 
AND STEAM 
BOILER 


| temperature than water, though not | 


too high for ordinary fuels. Thus, 

much more heat can be stored in 

mercury vapor than in steam. As 

the mercury is vaporized to drive 2 

turbine, this excess heat is passed on 
to an auxiliary steam plant which in turn 
drives a steam turbine. Thus the mer- 
cury system literally ‘‘kills two birds with 
one” stone. It runs two power plants in- 
stead of one. 

In the Hartford plant the mercury 
boiler occupies the space required for 2 
600-horsepower water boiler, yet it de- 
velops 5300 horsepower. It uses 30,000 
pounds of mercury; yet experiments since 
its installation promise that slight changes 
in design will cut this quantity in half. 

Mr. Emmet’s apparent success in pro- 
ducing a revolutionary power-producing 
apparatus crowns a career rich in scientific 
achievement. The inventor is an Edison 
medal winner, conductor of notable re- 
search in the uses of alternating current, 
the developer of the Curtis turbine, and 
the father of electrical marine propulsion. 
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“No Place like a Home on Wheels” 


A Modern Noah’s Account of His Travels in a Motorized Ark 


— 











By W. K. Kellogg 


IKE Noah, I have built an 
ark. 


Not that I am antici- 
pating another deluge. On the 
contrary, my ark, though ca- 
pable of withstanding severe 
storms, is strictly a land eraft. 
Also, it was not designed to 
supply a necessity. It was built 
for amusement—so that I might 
give full expression to my only 
hobby, which is motor touring. 

My Ark is a 27-foot automo- 
bile—a truck chassis on which I 
have mounted a special body 
containing all the comforts any 
one might desire by day or night 
on an extended tour. 

It is equipped with beds, 
tables, easy chairs, a kitchen, a 
bathroom, a heater, a refrigerat- 
ing plant, even a radio set. It 
carries camping equipment, in- 
cluding a 15-foot folding motor- 
boat. 

It can travel at from 30 to 35 


miles an hour over comparatively rough 


roads without discomfort to the 
gers and without interrupting 


ment of radio broadcasting programs 
they are reproduced by the loud- 
speaker hanging over the chauffeur’s seat. 


as 






a 





VERY motorist or prospective automobile 

owner who has felt the lure of the open 
road will find enjoyment and profit in this un- 
usual article by W. K. Kellogg, noted food 
manufacturer of Battle Creek, Mich. 

Here he tells how he found the secrets of 
health and happiness in the untraveled places— 
how he conceived and built his motorized ark, a 
cozy traveling dwelling on wheels equipped with 
every appointment of the modern home, even a 
radio set. 

Of course, not every man can own such an 
ark; yet who is there who cannot find the same 
happiness as Mr. Kellogg’s in the pursuit of a 
congenial hobby, or reap the same benefits in 
health by meeting Nature on intimate terms in 
out-of-the-way places? 











porated the results of what I have learned 
in 15 years of motor touring, as well as 
suggestions I obtained by collecting all 
available data regarding the experiences 
of other tourists and automobile campers. 
It is unique, but it is in no sense a freakish 


passen- 
enjoy- 
ting full 
motor 





on 
city parks, over well-paved roads that 


Mr. Kellogg’s Ark—a 


27-foot truck chassis with special 


touring 


body containing all modern 
home comforts and conveni- 
ences. The noted food manu- 


facturer is shown standing be- 
tween his son, Dr. Karl H. Kel- 
logg (at left) and his grandson, 
John. The car weighs 11,000 
pounds and is driven ’ 45- 
horsepo' 


vehicle. It is entirely practical 
and useful. In building it I 
made no attempt to attain lux- 
ury or unnecessary elaboration. 
What I wanted was the essen-: 
tials of a well-ordered home in 
order that in touring I might be- 
come independent of the terri- 
tory through which I might 
travel. Thus far it has per- 
formed wholly up to expecta- 
tions. Mrs. Kellogg and I now 
are well along on the first lap of a 
tour which, within the next year 
or 18 months, will take us to the 
capital of every state in the 
Union. This winter we are tour- 
ing the South. In the spring we 
shall go north, then cross the 
continent up and down until we 
have completed our itinerary. 
Practically our entire time will 
be spent in the Ark. We shall 
travel in it, eat our meals in it, 
sleep in it, except for such times 
as we may find ourselves near 
good camping and fishing 
grounds, when we shall get out 


our camping gear and approach closer to 
Nature than even the Ark permits us to do 
This is my idea of real motoring, of get- 


use out of a car. People who 
the beaten tracks—through 
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Diagrammatic view of the interior of the Ark, showing the ingenious arrangement of 
living and sleeping quarters, and equipment of home comforts, with no waste space 


satisfying, help- 
ful hobby a man could 
have. 

I am prejudiced, of 
eourse, but with good 














Interior view of the Ark, 
looking toward the rear, 
showing refrigerating ma- 
chine, electric stove, utensil 
cabinet, and other modern 

household appointments 


reason; for motoring re- 
stored my health to me 
many years ago and has 
kept me in good health 
ever since. I had been 
troubled with insomnia. 
Nothing that I did seemed 
to afford me any relief. 
Then, aimost  providen- 
tially, the motor car came 
along. In the early days 
of motoring I bought a 
small car, from which my 
Ark is a logical develop- 
ment. In the succession 
of cars that followed that 
first one I have toured 
many parts of the coun- 
try, mostly over highways 
that were little traveled. 

Driving through the open spaces, drink 
ing in fresh air, feasting my eyes on 
the marvelous scenery, triumphing over 
small difficulties and adventures and per- 
forming the work necessary to keeping a 
car running under rough usage—these 
things banished my insomnia and made 
me an incurable devotee of motor touring. 

I found out, too, what real delight 
here is in pitching a tent on the bank of a 
stream and camping there to fish and 
rough it. When a man learns to do his 
own crude camp cooking, he gets a keen 
relish out of his food, a relish that is ab- 
sent from the most tastefully served meal 
he can order at a hotel. Those who have 
eaten fish whipped out of a brook, cooked 
above a hasti!*" fire and served up in 
regular c2..«<per’s style, know what I mean. 


Camping Trailer Led to the Ark 


I became so fond of camping that a 
camp o \tfit became a most essential part 
of my touring equipment. To carry it 
better, I hitched a trailer on my car about 
five years ago. That worked satisfactorily 
for a time, but after the novelty had worn 
off, the trailer became a white elephant 
rather than a convenience. Looking 
around for something to substitute for it, 
I hit on my Ark idea. 

The Ark has a wheel base of 198 inches, 


loudspeaker at the far end. 
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How the luxurious sitting 
foom is transformed into 
berths. The seats, at left, are 
converted into a bed, as at the 
right, with curtains extend- 
ing from the roof to the floor 


The seats are four arm- 
chairs mounted on swivels. 
Their backs are adjustable, 
with removable head-rest 
extensions. The chairs 
may be converted quickly 
into twin beds—not merely 
berths, but real beds- 
with curtains from roof to 








A light lunch on the road. This view, looking forward in the Ark, shows 
convenient drop tables, electric lights in the ceiling, and the radio 


and carries a 45-horsepower motor. Its 
tires are 36 by six, each of the rear wheels 
being equipped with two. Complete, the 
car weighs 11,000 pounds. 





How to Buy a Home 


OUR fascinating adventures in 
home ownership, answering in 

understandable language the thou- 
sand and one problems that usually 
confront the prospective purchaser, 
will appear in PopuLar ScIENCE 
MontTHLy, beginning next month. 

In four articles of a series, to be 
published in consecutive issues, the 
science of home buying and home 
building will be explained in a com- 
prehensive and entertaining way by 
one of America’s foremost writers on 
popular architecture—Phil Madison 
Riley. Here they are: 

1. How to Buy a Ready-Built 

Home 
2. How to Finance the Purchase 
of a Home 
3. How to Build a New Home 
4. How to Equip the Home for 
Comfort 


Whether or not you are planning 
your own home this year, you won't 
want to miss any of this extremely 
useful and interesting series. 





For each pair of chairs there is a table 








floor giving the privacy of 
sleeping-car berths. Fold 
ing tables placed between 
each pair of chairs trans- 
form the interior of the 
ear from a_ living-room 
into a dining-room. 

In the rear is a refriger 
ator with an icemaking 
plant, a lavatory and toilet 
room provided with run- 
ning water from a pressure tank, an electric 
fireless cooker stove, a two-burner oilstove 
for emergencies, a heater for cold weather, 
and a shower bath. Minor equipment in- 
cludes a telephone to the chauffeur’s seat, 
window screens, a combination electric 
toaster, boiler and egg poacher in the 
kitchenette, and a radio set, the aerial of 
which is concealed in the roof. 

One piece of personal equipment that I 
carry in the Ark, as I have carried it on all 
my motor tours, is a camera. A photo- 
graphic diary of an extended motor trip 
permits you to live through your trip 
and enjoy it again, whenever you wish. 


Plan that Summer Tour Now 


Spring and summer, ideal times for 
motor touring, will be with us soon. If 
you have a car, or if you are contemplating 
buying a car, start making plans right 
now for a real tour in it before this coming 
summer ends. Pick out a route that 
will take you away from the inhabited 
places. Get a camping outfit and sleep 
in the open. Take a camera along and 
let it keep a diary for you. Thousands 
of people in the United States are doing 
that every year. They are getting real 
value out of their cars, even receiving div- 
idends in the form of health and happi 
ness on what their cars cost them. 
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Fireproof Wall Lining Made from Waste Lumber 

















Part of the factory at Cloquet, Minn., where 
fireproof “wool” is manufactured from waste 


OUSEHOLD fuel bills can be cut 

from a quarter to a third, it is 
claimed, by insulating the walls of the 
home with a fireproof “wool” now being 
made from waste lumber at Cloquet, 
Minn. This material is said to be nearly 
as effective an insulator as pure wool, 
which, of course, is too costly for building 
purposes. 

The insulator is a flexible blanket made 
of spruce lumber waste cemented together 
and packed between two sheets of as- 
phalt-lined, tough, waterproof paper. 
The waste is chemically fireproofed first, 
and then thoroughly dried by fans and 
several miles of steam pipes. Shredding 
machines macerate it thoroughly, this 








| 


| 
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Testing the fireproofing of the 
new material with a blowtorch. It is said to 
take 414 minutes for the flames to penetrate 
the half-inch thickness of the material 


a 


process creating more dead air spaces. 
Finally, it is cemented with a special ad- 
hesive, dried and packed between the 
sturdy covering sheets. These previously 
have been coated on one side with a film 
of hot asphalt that cements them to the 


strips, 1614 inches wide, are said to fit 
snugly between the studs, automatically 
forming flanges along the sides and ends. 
These flanges are held tightly against the 
studs and plates by lathe or nailing strips. 
Thus every crevice is sealed tightly 


wool mat and makes them moisture-proof. 

The finished product is said to be light, 
flexible, and easy to apply. Because of 
its flexibility it accommodates itself to 
shrinkage or vibration of the building 
framework. 

The effectiveness of the fireproofing 
was demonstrated strikingly when, in a 


recent test, a blowtorch required four 
minutes to penetrate the material. The 
chemicals in the fireproofing are said 


to have extinguished the fire soon after 
the torch was withdrawn. 
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An Ice-Cream-Can Opener 


THe difficulty encountered in removing 
ice-cream-can covers that have been 
frozen fast has led to the invention of this 
cover lifter—a bottle opener on a large 
| ale, with a long upper jaw and a short 
«Ver one that hooks under therim. The 
ud is raised with little effort. 








Noiseless Street Paved with Rubber Bricks 





HERE is one 

street in the 
world through which 
the heaviest traffic 
may pass without 
noise. It is a street 
called “Holborn,” in 
London, England, 
which has just been 
paved with rubber 
bricks. Mr. E. F. 
Spurrell, borough 
surveyor, supervised 
the installation of 
thisnovel pavement, 
of which he is the 
inventor. 

















Workmen paving a 
street in London, Eng- 
land, with rubber 
bricks. These blocks 
are shown piled at the 
left. They are grooved 
at the sides and are 
laid so that’ they 
fit into each other on 
a solid concrete base 


Photos courtesy 


Highway Magazine 











The rubber bricks 
are similar to the wood blocks extensively 
used in street paving and measure 9 by 
414 by 3 inches. It is expected that they 
will last for at least 15 years and they can 
be manufactured for the same price as 
ordinary creosoted wood blocks. 





HE Editor will be glad, wherever 

possible, to supply the names and 
addresses of manufacturers of devices 
mentioned in Popular Science Monthly. 
Letters of inquiry should include the 
month of issue and number of the page 
on which the device is mentioned. 
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Above: Matches sub- 
jected to temperature 
test in hot oil. Top: The 
wooden sticks must burn | 
to the bottom without 

breaking or dropping | 

















Above: The match stick 
subjected to strain at the 


center. At left: Drop- 

ping a miniature pile- 

driver weight on the 
match head 








How Science Tests Matches for Your Safety 


HE plebeian match, common, cheap, 
yet sometimes capricious, receives 
respectful treatment from the Under- 
writers’ Laboratories. Above are pictured 
scientifie tests by which the laboratory in- 
vestigators keep your matches safe foryou. 
First, several of the matches on trial are 
placed in tubes equipped with thermom- 
eters and resting in oil. The oil then is 
heated until the matches ignite. If igni- 
tion occurs below a temperature consid- 
ered safe, the matches stand condemned. 
They could not, for example, be kept near 
stoves. 

Next, 10 matches are inserted shallowly 
in sockets along a metal testing bar, and 
lighted. They must burn to the bar with- 
out dropping burned heads or bits of 


New Weight Machine 


Y MEANS of a weight-lifting machine, 

the pulling power of horses, as well as 
the effect of various road surfaces on it, 
has been determined with great accuracy 
by the Horse Association of America. The 
machine, called the “dynamometer,”’ is 
the invention of Prof. E. V. Collins, of 
Iowa State College. 

At the recent National Horse Show in 
New York City, Bob and Pete, a team of 
10-year-old truck horses, weighing to- 
gether 3500 pounds, accomplished a pull 
equal to lifting 2450 pounds from a well, a 
feat said to have astonished veteran 
horsemen. 

In other tests a team of mules, weighing 
2600 pounds, failed to raise a 2000-pound 
weight, this being attributed 
to their lesser weight. 





charcoal. Unless they pass this test, one 
of their brothers some day might cause a 
disastrous blaze by dropping unobserved 
a lighted or glowing head. 

A match now is laid with its head on a 
tiny metal pedestal, its wooden body rest- 
ing in a groove of an adjacent pedestal. 
The match head is directly beneath a 
sliding weight that resembles a pile driver. 
This weight is such that a safe match will 
not ignite when struck at the end of its 
fall. 

Finally, a match, supported at each 
end, is strained by a gradually applied 
weight. If the wood remains uncracked, 
the matches are not likely to break in two 
when struck, so that the blazing end 
might endanger curtains, paper, or hair. 


Measures Pull of Horses 


The tests are said to have demonstrated 
that horses can pull from six to eight 
times as much as usually is required of 
them, particularly on city pavements. 

Old and worn brick paving was found 
to require a tractive pull of 290 pounds— 
almost two horsepower—for a wagon and 
contents weighing six tons, while new and 
smooth brick paving required only 200 
pounds, about 1 1/3 horsepower. 

On asphalt paving the required pull in- 
creased to 560 pounds, or 4 2/3 horse- 
power. Concrete paving was found the 
least exacting. 

Dirt roads, apart from their greater 
ease to the horses’ feet, demanded greater 
pulling power than did roads that were 
paved. The same was true 
of gravel and cinder roads. 








Measuring the pull of a team of truck horses hitched to the weight-lifting machine 





Most Accurate Clock Ticks 
in Airtight Room 


CLOCK that has varied less than 

one second in 2!%4 years ticks off the 
hours in the Case School of Applied 
Science, Cleveland, Ohio. It is said to be 
the world’s most accurate timepiece. 

It is mounted in a special airtight 
room, surrounded on all four sides, ceiling, 
and floor by four-wall partitions, which 
provide three separate air spaces. Its 
foundation is a stone pyramid, which in 
turn rests on a concrete base 16 feet 
square. Beneath this concrete is the 
natural shale upon which the building 
rests. Thus approximate freedom from 














This clock at the Case School has varied only 


a fraction of a second in 2% _ years 
vibration is achieved. This room is en- 
tered through a temperature trap with 
four doors. 

Accuracy is enhanced by the fact that 
only a suspended ribbon of spring steel 
gives contact between the counting 
mechanism and the pendulum. The 
latter is an alloy of nickel and steel, which 
is declared to be almost indetectably 
affected by temperature changes. Auto- 
matic winding is accomplished electri- 
cally every 32 seconds. 

The air through which the pendulum 
swings is rarefied by a pump that auto- 
matically compensates for temperature 
changes. A change of one millimeter in 
air pressure, it is said, would vary the 
clock’s rate more than one hundredth of a 
second a day. 

WING to the large number of con- 

tributions in the contest, ‘‘Why ! 
Value My Hobby,”’ it is impossible to 
announce the prize-winners this month 
The announcement will appear in the 
April issue. 
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University Offers Course in 
Airplane Design 


BS lees first college course in airplane de- 

sign and construction to be offered in 
the United States has been launched at 
New York University, New York City. 


4 surprisingly large enrolment attested 
the demand for such instruction. 

The innovation has been indorsed by 
President Coolidge and high army and 
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on which the device is mentioned. 














Testing lifting power of airplane wings 


navy officials, who have expressed the 
deep hope that it may result in American 
leadership in aeronautical construction 
and performance. 

The photograph shows students in the 
laboratory of the university testing the 
lifting power of an airplane wing by sub- 
jecting it to high pressure. The course is 
under the direction of Prof. Alexander 
Klemin and a corps of technical experts. 





Mechanical Aerial Pilot 
Measures the Wind 


RECISE measurement of the drift of 

an airplane off its course, due to a side 
wind, is said to be possible with a new in- 
strument, designed to calculate wind 
velocity and to indicate the true course of 
an aircraft. 

It determines instantaneously the angle 
at which the aviator must fly to windward 
of a straight course in order to reach his 
destination without having to turn back 
from leeward. This measurement is 
automatic. 




















Wind-measuring machine guides air pilots 
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Eight stages of solar eclipse, show- 
ing passage of the moon’s shadow 
across the sun from right to left 


Eclipse Photographed 
by Homemade Camera 
OURseven-foot boards, 


three lenses from old 
spectacles, some _ black 








building paper, a camera 
shutter from which the 
lens had been removed 
were combined by George 
Tauchmann, of Berkeley, 
Calif., into a homemade 
astronomical camera with 
which he teok excellent 
photographs of the recent 
solar eclipse. These pho- 
tographs are reproduced 
above. 

The boards formed a 
six by six inch box, which 
the black paper lined to 
keep the light off the in- 
side walls. The three 
spectacle lenses then were 
laid on each other cross- 


















George Tauchmann, of 

Berkeley, Calif., standing 

beside his homemade as- 

tronomical camera. At the 

left: How three spectacle 

lenses were fastened over 
the camera shutter 


shutter. Part of this tape 
is cut away in the accom- 
panying illustration to 








wise and were bound with 

white friction tape to keep them together. 
This tape also was used in fastening the 
improvised lens to the front opening of the 


show the glasses more 
clearly. 
A half-inch opening, 


about 1/170 the length of the focus, was 
used and an exposure of 1/25 of a second 
given each picture. 


Invisible Writing Made Visible by Detector 











The inventor with his writing detector 


|, guid a precious literary relic may be 
recovered, after centuries of obliv- 
ion, by a new German method designed to 
make visible papyrus and parchment 
writings that apparently have been ob- 
literated. This method also may be ap- 
plied to military intelligence and scientific 
crime detection by revealing invisible 
writing. 

Thousands of ancient manuscripts were 
erased during succeeding centuries so that 
the papyrus or parchment might be used 
again. Papyrus writing was erased by 


ment writing by rubbing it with pumice- 
stone. 

It was to recover this lost literature 
that Prof. H. Kogel, of Karlsruhe, Ger- 
many, invented the new detector. 

Parchment and papyrus belong to a 
class of substances that give off a faint 
yellow light when exposed to ultra-violet 
rays. When such rays are directed at one 
of the ancient manuscripts, all but the 
parts once wetted with writing fluid are 
said to give off this yellow light, making 
the invisible writing visible. 

Quartz instead of glass is used in the 
detector because glass absorbs ultra-violet 
rays. A quartz lamp produces the rays, 
while two quartz prisms spread them in a 
long spectrum on a screen about 10 feet 
away, after sending them through a nar- 
now slit. 
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passing a wet sponge over it, and parch- 


Papyrus writing revealed by the detector 




























































































This Indoor Football Game 
Requires Kicking Skill 


NEW game of indoor “‘soccer’’ foot- 
4 ball has recently been invented by 
Percy Mason, of Hendon, near London, 
England, to give devotees of the kicking 
game a popular household version of the 
It is said to afford much of the ex- 
citement of offensive play and skilful pass- 
ing across the field that is found in the out- 
door game. 
The game is played under a net, which 
is mounted upon a rigid support in such a 
way as to allow each player sufficient 


sport. 
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room between the net and the floor for 
him to insert his foot. Each player there- 
fore has a limited field of action, and a 
considerable amount of skill and practice 
is required before he can learn to use this 
small space to best advantage. 


World’s Smallest Fishes 


egecegen the smallest species of fish 
in the world—the smarapan—is found 
near Luzon, Philippine Islands. It weighs 
half a grain, and is half an inch long. 





World’s Greatest Aquarium Has 57 Tanks 


\ HAT is said to be the world’s most 
perfectly equipped aquarium was 

completed recently in Golden Gate Park, 

San Francisco, at a cost of $300,000. 
Fifty-seven ponds and tanks are pro- 





























One of the large 
tanks in the new San 
Francisco aquarium 
is shown above. The 
picture in the circle 
shows one of three 
outdoor pools for 
the use of the seals 


At the right: A view 
of some of the 57 
tanks for fishes, 
showing the pipes 
that convey water 
from heating and re- 
frigerating plants 
that keep it at cor- 
rect temperature 





vided for an unusual variety and number 
of fishes. Thirty pools and aquaria will 
shelter other marine creatures. There are 
three outdoor pools for seals and a special 
pond for alligators, snakes, and turtles. 
A complete heating 
plant and a complete 
refrigerating plant 
supplies warmed and 
cooled water for trop- 
ical and arctic fish 
respectively. 

An impressive bio- 
logical library and a 
thoroughly equipped 
laboratory will afford 
students and research 
workers unusual op- 
portunities. A large 
collection of stuffed 
fish and other marine 
animals will supple- 
ment these facilities. 











Convenient Notary Seal 
Resembles a Watch 


NOTARY’S seal that resembles a 
watch now is available for notaries 
who travel or who for other reasons often 
are called upon to seal documents away 
from their offices. It can be carried either 









Pressure or 
a slight 
blow on the 
case makes 
the impres- 
sion 


in the vest pocket, as a watch is carried, 
or in a lady’s purse or handbag. 

To seal a document with the device, 
One opens the case, inserts the paper and 
then closes the seal. Pressure with the 
fist, or a slight blow, will effect the desired 
impression. 








The _—notary’s 
watch seal, 
with case open 
(above), show- 
ing the emboss- 
ing punch and 
die, and with 
case closed (at 
the right) 





Dentist’s Pistol Designed 
for Filling Teeth 


yo dentist soon may be filling your 
teeth with this compressed-air pistol, 
a recent Australian invention that dis- 
charges gold or amalgam into the cavity. 

Pulling a trigger opens and closes a 
spring-controlled valve in a channel ex- 
tending through the handle of the device 


Pulling the trigger dis- 
charges the filling metal 


into the cylindrical 
chamber. In this cham- 
ber a wind wheel, or 


rotary fan, is whirled by the force of the 
air pressure conveyed in the tube to 
When the 
trigger is pressed, the rotating fan dis- 
charges the gold through the small barrel. 

The instrument is said to replace the 
slower method of picking up the filling 


which the pistol is attached. 


material particle by particle. 
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Louis Reichart at work on the auto 
alarm clock that he has invented 


Warning Rattle 


A STARTLINGLY unpleasant 

prise awaits the thief who undertakes 
to steal a car equipped with a new pro- 
tecting device that causes a betraying 
chatter, loud enough to be heard several 
blocks, as soon as the car is started. The 


sur- 





device is the invention of Louis Reichart, 
a construction engineer of Philadelphia, 
Pa. It weighs but a few ounces. 

Unlike other alarm devices that depend 
on a lock or on current from the battery, 











Installation of lock and dash control 


this invention can be silenced neither 
by a thief’s key nor by disconnecting 
wires. 

A toothed wheel is attached to any ex- 
posed shaft, upright or vertical, on the 
engine. A spring tongue engaging the 
wheel is controlled from the dash by a 
keyless lock capable of an infinite number 
of combinations. When the owner leaves 
the machine, he sets the lock, causing the 
tongue to engage the teeth of the wheel. 
Any attempt now to start the motor, by 
causing the shaft to rotate, will set up the 
chattering that betrays the thief. 

A split aluminum housing guards the 
entire assembly, which, of course, is 
mounted on the shaft. The device is said 
tofunction on right- and left-hand motors. 





















Declares Ants Are Topers 


» ANTS consume more alcohol in propor- 
; tion to their body weight than does 
fthe most accomplished “‘old soak,” as- 
pserts Prof. Paul Lindner, chief of the Fer- 
menting Industry Institute in Berlin, 
‘Germany. The industrious insects manu- 
facture their own home-brew in their 
digestive canal by the action of yeasts on 
the milky juices that they extract from 
aphids, or plant lice, which they keep for 
pthat purpose. 
» Other insects have similar homemade 
home-brew outfits that they use to 
capacity, Doctor Lindner stated. Wasps 
pre accomplished bootleggers. 
} 










Novel Auto Lock Sounds a 
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Self-Inking Drawing Pen 
Makes Uniform Lines 


OR architects, artists, and others who 
do drawing or lettering involving uni- 
form lines of various thicknesses, a new 
tubular fountain pen has been invented. 
Eight points of different thicknesses, 
each connected with a tubular ink reser- 
voir, are used in the same _ penholder, 
fitting in the holder as do ordinary points. 
A plunger, the tip of which projects 
slightly beyond the tip of the point, runs 
through the pen into the ink tube. The 
hollow interior, which is filled with ink, is 
said to have greater capacity than most 
pens made for this purpose. 
Using the pen pushes in the projecting 
tip of the plunger, releasing ink in a con- 











stant flow and insuring a uniform line in- 
dependently of the pressure applied. 

A setscrew on the point permits adjust- 
ment of the drawing angle to individual 


preference. The pen also is adapted to 
follow the edge of a T-square and to be 
used as a ruling pen. 











3 F 4 1) / : 4 i Me, 
Sandpaper Gives Warning o 
Poison in Bottle 


OISON bottles and bottles of harmless 

medicine feel the same to fingers in 
the dark. As a precaution against any 
possible mistakes, paste a strip of sand- 
paper on the poison bottles. 


Metal Grip for the File 


HIS metal grip, said to fit the handle 

of any file, protects the palm of the 
hand from irritating contact, besides pro- 
viding a surer grip. 
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Cut-away view, showing handle attachment 


Dump Carts Supplanted by Aerial Railway 


| ante age the disposal of valueless 
earth by cartage proved too ex- 


pensive, an Iowa clay products company 
has constructed an unusual aerial railway 
running to the dumping space. 


Two 












parallel cables were strung to a support- 
ing tower. A suspended track, swung 30 
inches below the cables over the first 30 
feet of the aerial course, permits an earth- 
carrying car to travel to a point above 
the dumping space. There a bumper 
stops the car, and the operator, by means 
of a lever control, dumps the contents. 

This method is said to have cut the 
cost of earth disposal from 30 cents to 
about three cents a yard. 






























The aerial railway slung from cables. Top: How the car is halted by a bumper 
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Dash Indicator Locates 
Faulty Spark Plugs 


IAGNOSING spark-plug trouble with 

six buttons and a light, this ingenious 

new automobile dashboard convenience 
is said to reveal instantly which cylinder 
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How the spark plugs are connected with indi- 
cator on the dash and with storage battery 


is at fault and what is wrong. Moreover, 
the device has been made capable of test- 
ing itself. 

The indicator is fitted with six buttons, 
each with a corresponding vacuum tube, 
and with a central light. Each button is 
connected with one of the spark plugs. 

Should a plug be operating defectively 
beeause the points are too widely separ- 
ated, or because of a carbon or oil deposit 
increasing the resistance, the guilty plug 
is identified by pressing, successively, the 
various indicator buttons. A light will 
glow in the vacuum tube corresponding 
to it. This is because the wiring system 
permits the current to pass through the 
vacuum tube instead of the plug if the 
resistance is too great. 





Above: 
tor, showing lighting sys- 


The dash indica- 


tem that betrays faulty 
spark plugs when button 
is pressed. Below: The 
signaling apparatus 








On the other hand, should the plug 
points become faultily adjusted, so that 
the current has a lower resistance and no 
spark results, pressing the indicator but- 
tons again will inform the driver. The 
central lamp will light when the button 
corresponding to the miscreant plug is 
pressed. 

Even the device itself can be tested. A 
test button is provided, which, when 
touched, will cause the central light to glow 
if the instrument is functioning properly. 


Gas Replaces Steam in Railroad Locomotive 


)NGINEERS of the newest locomo- 
tives on the Chicago & Great Western 
lines no longer open the throttle. In- 
stead, they throw her into high and step 
on the gas, for the new locomotives are 
gasoline-driven—actually big automobile 
engines. 

Except that there is no necessity for a 
steering wheel, driving these engines is 
exactly the same as driving an automobile. 

The motor-driven locomotives are said 





ie 











Six-cylinder gasoline k 





tive engine that develops 245 horsepower 


to have proved themselves capable of re- 
markable performances, and the experi- 
ment of the Chicago & Great Western is 
being observed with interest by the ex- 
ecutives of other railways. 

The new locomotive is driven by a six- 
cylinder engine said to develop 245 horse- 
power. It is provided with five forward 
and two reverse speeds. Maximum speed 
is 60 miles an hour in forward motion, and 
15 miles an hour backward. The weight 
of the entire car is 
39,000 pounds. 

Power is applied 
to one pair of 
wheels on each of 
the two trucks, 
making a four- 
wheel drive mech- 
anism. 

At the rear of 
the engine and 
driver’s cab is a 
compartment for 
express and bag- 
gage, also a smok- 
ing compartment 
with capacity for 
seating 30 passen- 
gers. The stan- 
dard railway air 
brakes and coup- 
lers are used. 


than a man’s hand, has been invented. 
It screws into any light socket and the 
high pitch of its blades is said to enable 
the tiny high- 
speed motor to 
throw a strong 
current of air. 


joint 
the fan and the 
motor 
the blades to be 
turned in 
direction. 


pitch of the 
blades is said to 
account for the 
fact that a far 
stronger air cur- 
rent, in propor- 
tion to size, is 


possible with : 
this midget fan The tiny fan, show- 
than with one ing pitch of blades 


of the 
size. 
would tend to topple it over. 


Tiny Electric Fan Screws 
into Light Socket 


OR muggy summer days, a little port- 
able electric fan, only slightly larger 





A universal 
between 


permits 
any 


The marked 








usual 
A similar pitch on an ordinary fan 








Merchant Uses ‘‘Stand-Up” 





Desk to Keep Well 











George Lytton working at his desk 


QO GEORGE LYTTON, wealthy 
Chicago merchant and former n2- 
tional amateur heavyweight boxing 
champion, lounging on his backbone 
while he worked seemed to be devitaliz- 
ing, not to say dangerous. Believing that 
mental vitality is directly proportional to 
physical vitality, he devised this “‘stand- 
up” desk. Standing at the desk he does 
whatever office work the day requires 0 
him. 
He declares that as a result of his n¢ 
system he feels more fit in every way 2! 


Ww 





the end of the day’s labor. 
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Convenient Tray Designed 
for Berry Picking 


NEW berry tray, designed to permit 

the use of both hands in picking the 
vines or bushes, has been invented by 
George H. Owen, of Addison, N. Y. 

The device 
has an arched 
side resting 
against the 
picker’s body 
and an _ inner 
’ section, remov- 
i able by a han- 
' dle, into which 
two berry boxes 
fit. 





The entire 
device is sup- 
ported by a 


cord about the 
neck and shoul- 
ders of the 














berry-picker. 
The handled in- 
Both hands are left ner section may 
free for picking be lifted out 


when filled and 
replaced with one containing two empty 
boxes. The invention is said to be com- 
fortable to carry. 





Two-Piece Tire Rim Said 
to Eliminate Bolts 


TWO-PIECE tire rim, said to elim- 
44 inate bolts, screws, hinges, and 
rivets, is one of the latest contributions to 
the convenience of motorists. 

The main rim has a recess extending 
halfway around the circumference, into 
which a tire-locking piece fits. The lock- 
ing rim is slipped between the outer face 
of the main rim and the bead of the tire. 
Both beads of the tire rest on it. 

Recesses are set in the outer edge of the 
main rim, and corresponding lugs are on 
the locking section. These lugs seat 
themselves in the pockets when the lock- 
ing section is pushed into place, holding 
the tire securely. 




















Fastening the tire with locking rim 
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Airplane “Hooks a Ride” on Army Dirigible 


HEN an airplane, flying 60 miles an 

hour, caught with a hook the low- 
est rung of a wire ladder suspended from 
the army dirigible D-3 at Langley Field, 
Va., recently, the dream of a dirigible 
carrying fighting planes became reality. 


Such a mother ship could carry planes 
as a defense, or for an aerial attack. The 
use of suspended rings on the dirigibles, 
instead of ladders, has been proposed. 
The dirigible would carry supplies for the 
planes and furnish quarters for their men, 























At the left: Demonstrat- 
ing the use of a compres- 
sion chamber, into which 
a diver who has come up 
too. quickly from a great 
depth is placed to prevent 
the dread caisson disease 














Below: A_ student diver 





















Deep-Sea Divers Go to 
School in a Tank 


UNDREDS of divers employed since 
the war in deep-sea salvaging opera- 
tions have been trained scientifically in an 
enormous tank built by a firm of salvagers 
in London to duplicate actual conditions 
encountered under water. In this tank 
they are given a complete course that is 
said to fitthem for any diving feat they 
may be called upon to perform. 

The equipment of the training school 
includes a compression chamber. Some- 
times divers coming up too quickly from 
great depths are attacked by a type of 
paralysis called ‘‘caisson disease,”’ or the 
‘“‘bends.”” This often proves fatal unless 
instantly treated. 

The afflicted man is put into a com- 
pression chamber under a pressure equal 
to that of the lowest depth to which he has 
been just before the attack. The pressure 
then is decreased gradually. 





donning a diving helmet 
for a plunge into the train- 
ing tank at London, Eng. 
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Portable Electric 


VERSATILE and portable electric 
woodworking saw, embodying fea- 
tures hitherto said to have been found 
only in stationary mill saws, now is 
offered builders and manufacturers. It 
is claimed to be particularly useful in 
making forms, or in mortising, drilling, 
and planing. It will cut, measure, and 
square or bevel form ends. 
The machine is mounted on a four- 
wheel carriage with roller bearings, the 


Saw Cuts Inside Circles 


: es 
ee ee 





swivel post being carried on ball bearings. 
The sawing head is adjustable to cut any 
angle up to 55 degrees, a feature adapting 
it particularly to the cutting of jack 
rafters, as well as joists, studding, bridg- 
ing, siding, and flooring. A radius rod, 
adjustable to different sized circles, 
permits the cutting of circular holes. 
The illustration above shows such an 
inside circle being cut for a column head 
form. 





Coal-Miners Ride to Work on Railway Cycles 


OOT cars—one-man 

cycles with flanged 
wheels for riding on a 
railroad track — carry 
the employees of a 
West Virginia coal 
mine to work. By long 
odds the most direct 
route between the 
town where the miners 
live and the mine is 
this railroad line. The 
perfection of these 
unique carriers is said 
to have saved the work- 
men nearly an hour a 
day. They are pedaled, 
the sprocket driving 
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the rear wheels. 





West Virginia miners riding to work on four-wheeled cycles 





Sanitary Crate for Milk 
Bottles Made of Wire 


NEW milk-bottle crate for which are 
claimed the advantages of lighter 
weight, greater capacity, better sanitation, 
and longer life, has been invented by S. 
W. Self, a dairy worker of St. Paul, Minn. 
The crate now generally used is of 
wood, has solid sides and weighs from 13 
to 18 pounds. The new crate, with a 
frame of piping and compartment divi- 
sions of galvanized wire, is said to weigh 
only eight pounds and to allow instant 
inspection of its contents. The pipe 
frame provides a handle all around the 
top, instead of the small slots or depres- 
sions that serve as hand grips at the 
sides of the usual wooden crate. 

Since neither the galvanized wire nor 
the piping can become watersoaked, 
rusted, or easily worn out, the inventor 
believes the new crate will save many 
thousands of dollars for the nation’s 
Gairies. 





















The wire milk-bot- 
tle crate and its 
inventor, S. W. 
Self of St. Paul, 
Minn. The frame 
is made of piping 
and the cell divi- 
sions are construct- 
ed of wire 








How to Keep Doors from 
Sticking in Dampness 


OR the householder who would avoid 
the nuisance of doors that stick in 
moist weather, the United States Forest 
Products Laboratory at Madison, Wis., 
points out the importance of painting or 
varnishing the tops and bottoms of doors 
—places often neglected because “they 
don’t show.” These hidden edges, if not 
painted, are vulnerable points where the 
wood absorbs or loses moisture rapidly, 
» especially at the ends of the outside up- 
rights where the wood grain is exposed. 





1. Will the _ brain 
work better in a 
warm room than in 
a cold one? 


2. Why do_ flowers 
smell sweeter after 
rain? 

3. Is there such a 


thing as a ‘‘crim- 
inal face,”’ a‘‘crim- 
inal mouth’’? 


son only once? 





things about you. 


4. How are storms predicted by meteorologists? 
5. Why is it that certain diseases afflict a per- 


HOW MUCH DO YOU KNOW ABOUT SCIENCE? 


NE sure way to gain confidence in yourself is to under- 
stand the forces that move the world and the every-day 
Constantly situations arise in which 
ignorance of simple, yet vital scientific facts may place you 
at a disadvantage—even humiliate you. 
facts, on the other hand, enables you to think, speak, and 
act with authority and confidence. 
Our monthly science questions, culled from thousands 
asked by our readers, offer you the roots of an invaluable 
habit, that of adding steadily to your store of knowledge. 
Do your best with these questions, then turn to page 157 
for the correct answers. 


Knowledge ot these 


make fresh water from salt water? 
11. What is the largest snake in the world? 
12. What makes the colors of precious stones? 


6. Why is the _ sky 
blue? 

7. Are there any lost 
arts? 


8. Why does an elec- 
tric current cause 
death? 

9. What is the will-o’ - 
the-wisp and how 
is it formed? 


10. How can you 
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Top of Gearshift Lever 
Serves as Pistol 


DETACHABLE pistol top for the 

automobile gearshift lever is a new 
invention for protection against highway- 
men. By drawing back a slide with the 
thumb, a section of the lever is loosened. 
Withdrawal of this section from its posi- 
tion on the end of the lever automatically 
cocks the pistol. Pressure on a trigger 


permits the operator to fire two shots in 
less than a second, it is claimed, without 
attracting attention by his movement. 

Since the lever is within easy reach of 
the driver, he has an immediate means of 
defense in an emergency. 














How Northern Railroads 
Battle Snowdrifts 


NOWSTORMS are serious matters on 
railroads of Alaska and the Pacific 
Northwest. Unless prompt and vigorous 
measures are taken, a line may become 
so completely buried that only the warm 
winds of spring can release it. Henceforth 
the Copper River & Northwestern Rail- 
way will be armed with a remarkably 
effective new winged type of snow plow, 
the recent invention of Charles Dustin, 
one of the road’s master mechanics. 

A locomotive with a stout nose-type 
plow pulls a car equipped with a steel 
arm 18 feet long and tapering from four 
feet at the car end to 214 feet at the tip. 
This may be set at any angle horizontally 
or vertically by levers controlled by the 
operator. Two compound engines, 
supplied with steam from the locomotive, 
furnish the power. 

The plow on the locomotive piles the 
snow on both sides of the track. The 
steel wing then cuts down the tops of 
these banks, the snow gliding along the 
smooth, curved arm and dropping be- 
tween the rails. A rotary plow follows, 
scattering this snow far from the roadbed. 
Thus high, collapsing piles are avoided. 

Snow plows used on northern lines in 
the United States are of two general 
types. One, used for lesser accumulations 
and on comparatively straight 
stretches, has wings that curve out 
concavely, flinging the snow to 
both sides. The other is rotary, 
with blades that hurl the snow at 
right angles in a circular cloud. 
These rotary plows are more 
redoubtable fighters and can oper- 
ate on the curves and steep grades 
of mountain stretches, plunging 
through high drifts and scatter- 
ing them to the side of the tracks. 
The other type requires too much 
head-on power to do this. 


Miners Guided by Smoke 


EXICANS working in a lead mine in 
Chihuahua, Mexico, have found a 
new use for cigarettes. The mine con- 
sists of a series of caves, along the sides 
and bottoms of which lead and silver ores 
in paying quantities are found. 
The miners have noticed that smoke 
from their cigarettes is sucked through 
cracks in the rocks at certain points. By 
drilling in the wake of the smoke, they 
find anothercave. This method of tracing 
ore was followed through many caves. 








Releasing the pistol grip of the lever 


Collapsible Wheelbarrow 
for Women Farmers 


N GERMANY where, since the war, 
women have done much of the farm 
work, a light, collapsible wheelbarrow 
has been invented. It can be carried 
about easily. 





























The wheelbarrow in use and collapsed 




































View 
New wing type plow 


Top: Rotary plow in action. Center: 


of blades. Bottom 


Ingenious Foot Plow Is 
Hauled by Man Power 


ee plowing is accomplished 
by the ingenious but muscle-taxing 
apparatus invented in Germany and 
pictured below. 

Pressure on a foot lever lifts the nose of 
the device, while a toggle joint causes the 
nose to be dropped a short distance 
ahead of its former location. The operator 
then pushes forward on a bar that pulls 
the plow a distance equal to the forward 
movement of the nose. 


Hand and foot levers drive the plow 
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| Pathfinders and Their Wor 


New Discoveries that Add to Our Useful Knowledge 


The amazing structure of the world’s scientific 
knowledge is built of an infinite number of units— 
never-ending contributions from the busy minds 


The Language of Animals 


RE dumb animals really dumb? 
Have they not, on the contrary, 
some way of communicating with one an- 
other that is beyond the power of man’s 
senses to discern? Scientists long have 
puzzled over this question, and the theory 
has been advanced that animals—birds 
and insects too—communicate by 
uttering sounds with such rapid 
vibrations that the ear of man can- 
not detect them. 

A way of putting this 
theory to the test was 
developed recently, itis an- 
nounced by the Westing- 
house Electric and Manu- 
facturing Company, in 
the invention by Dr. 
Phillips Thomas of an 
electric ultra-audible mi- 
crophone, said to pick up 
sound vibrations that are 
much too rapid for theears 
tohear. Besides promising 
to solve the secret of ani- 





radio world of 1924, for a beginning has 
been made that is quite as startling as the 
wireless signaling experiments of 30 years 
ago. Dr. Willis Rodney Whitney, of the 
General Electric Company, a few weeks 
ago lighted a 110-candlepower incandes- 
cent lamp by power transmitted by radio. 











of inquiring men and women. 
following page you will read of discoverers who 
are increasing the sum of science for our profit 


On this and the 


Psychology and Education 


Y ITS application to industry in late 
years, psychology has demonstrated 

its usefulness, recently declared Dr. 
Herman P. Shearman, professor of 
economics at Miami University. And psy- 
chology applied to education will cause a 
revolution in education within the next 
50 years, he added. In other words, 
according to Doctor Shearman, 
“after having devoted itself during 
the last century to the arts 
and to industry, science is 
now turning its attention 
to the primary forces of 
all, theforces of the mind.” 

* * 


Conguers Disease 


INCE the war the fa- 
mous British patholo- 
gist, Sir Almroth Wright, 
has been seeking a cure 
for septicemia, a danger- 
ous blood disease. At 





mal “‘speech,”’ this instru- 
ment is said to have im- 
mediate practical value in 
permitting perfect voice 
transmission by radio or 
the telephone. Sounds 
heard through a radio or 
telephone receiver differ 
now from the sounds that 
enter the transmitter be- 
cause tae instruments are 
incapable of recording the 
more rapid sound waves. 


Stimulating Plants 


OPULAR SCIENCE 
MONTHLY told last 
month how science has 
put plants on the night 
shift, making them grow 
24 hours a day by install- 








DR. NIELS BOHR, of the 
University of Copenhagen, 
winner of the Nobel prize 
for physics in 1922, is gain- 
ing increasing world recog- 
nition for his important dis- 
coveries of the nature and 
structure of atoms. At the 
recent meeting of the Amer- 
ican Association for the Ad- 
vancement of Science, his 
theory concerning the 
worlds and solar systems 
that lie beyond the range of 
powerful microscopes, was 
declared by scientists to be 
one of the most useful 
scientific tools ever placed 
in their hands for work of 
research and discovery. 


MME. CURIE, co-discov- 
erer of radium, lives not 
only to enjoy the highest 
honors bestowed on her by 
the President of France, 
but to see her great work 
carried on for relief of can- 
cer sufferers. Simultane- 
ously with the recent Paris 
celebration of the twenty- 
fifth anniversary of the dis- 
covery of radium, was held 
a ceremony inaugurating 
the Curie Foundation, an 
institution recognized as a 
public utility for consulta- 
tion and treatment of all 
cancer patients, rich and 
poor alike, who turn to 
radium for aid. 











last he conceived the idea 
of performing a. new sort 
of blood transfusion by 
extracting the blood of a 
healthy person, inoculat- 
ing it with an anti-sep- 
ticemia vaccine and in- 
jecting it in the veins of a 
sufferer. 

Recently it was an- 
nounced that this method 
had proved remarkably 
successful. Thus another 
disease is yielding to trans- 
fusion—a method now 
used in the control of 
almost 30 maladies. 


Bird Sex Changed 


E Riots amazing instances 
of a complete change 
in sex in full-grown birds 





ing powerful electric lights in greenhouses. 
Nowscience is stimulating plants by drugs. 
Professor David Lumsden, of the Federal 
Horticultural Board, has discovered that 
the growth of various plants can be stimu- 
lated by ether, which may be inhaled by the 
plant or injected by a hypodermic needle. 
While ether puts man to sleep, it is said 
to exert an entirely opposite effect on 
plants, even reviving them when appar- 
ently they are dead. Thus frozen rose 
plants are said to have grown green shoots 
in a few hours after a single “shot” of 
ether, and to have thrived remarkably 
thereafter, resisting plant diseases. 


Electric Lamp Lighted by Radio 


HE wireless telephone has girdled the 
earth. Will there Ke a similar devel- 
opment in the wireless transmission of 
electric power? It is the next step in the 


To scientists who witnessed the demon- 
stration it was an event comparable with 
the beginnings of wireless telegraphy. 


What Is the Earth Made Of? 


N ANY theories have been offered re- 

garding the composition of the 
earth. The latest, as presented by Dr. 
E. D. Williamson and Dr. L. H. Adams, 
scientists of the Carnegie Institution of 
Washington, is as follows: 

A small core of gold, platinum, and 
other metals heavier than iron. Around 
this, a 4200-mile sphere of iron or an 
alloy of iron and nickel. Next, a mixed 
layer of iron and rock, extending to within 
about 900 miles of the surface. Then a 
layer of rock. Covering this a surface 
crust, about 35 miles thick, consistir.g 
mostly of granite. These statements are 
based on a study of earthquake waves. 


were reported by scientists a few weeks 
ago. Dr. Oscar Riddle, of the Cold 
Spring Harbor, N. Y., experiment station 
of the Carnegie Institution, told of a 
female dove that had become a male dove 
after groups of cells had been destroyed by 
a tubercular infection, then regenerated 
by nature. 

A somewhat similar case is that of a 
Buff Orpington hen in the animal breeding 
research department of Edinburgh Uni- 
versity, Scotland, which, after the age of 
three years, ceased laying eggs and took 
on the appearance and habits of a male 
bird of the species. These cases are re- 
garded by scientists as being of enormous 
biological importance. They indicate, it 
is said, that the modification and control 
of bodily and mental characteristies in 
animals await only definitely directed 
efforts of scientific investigation, since 
no characteristic appears definitely fixed. 














The wheelbarrow in use and collapsed ore was followed through many caves. Hand and foot levers drive the plow 
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station of Chemistry, United States De- volcano expert of the Geophysical 
i of a partment of Agriculture, with the Laboratory of the Carnegie Insti- 
le dove experimental apparatus by which tution of Washington, D.C. After 
vor he has discovered a method of a daring descent into the steaming 
ae Os converting corn into sugar, imitat- crater of Mount Katmai on the 
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the Legion of Honor. Professor Branly is 80 years old, 
yet he still works in his laboratory in Paris where he made 
his important discoveries. Above is a recent portrait 





falling through space—that surrounds it. His observa- 
tions have been verified by Dr. Harlow Shapley, noted 
astronomer, director of the Harvard University Observatory 
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Huge Floating Elevators Load Grain Ships 


HESE floating elevators in the Hud- 
son River at Jersey City, N. J., rep- 
resent the most modern method of trans- 
ferring grain at tidewater terminals. 


They are said to effect enormous econo- 
mies over the old methods. 

From the towering elevators the grain 
is loaded into ships by gravity. 


Mechanical Stump Puller Anchors Itself 


STUMP puller that carries an an- 
4 chor and an extra weight, and there- 
fore need not be anchored to tree or 
stump, is a new invention for reclamation 
of waste lands. 
The machine has 
three wheels and 
practically all its 
weight is so located 
as to counterbal- 
ance the pull of 
the cable. A heavy 
axle passes through 
the two rear wheels 
and supports the 
frame, into’ the 
rear end of which 
is built the anchor. 
Pivoting the frame 
over this axle 
forces the anchor 
blade to plow into 
the ground while 





the machine is pulling at the stump. 

Additional anchoring weight is hung 
from a boom held by guy wires from the 
frame. 

















How the powerful machine anchors itself while pulling a stump 





Seaplane Carried on Deck of Submarine 


demounted from the fuselage. Within a 

very few minutes after the submarine has 

reached the surface, the plane can be re- 
assembled and 
launched over 
the side of the 
submarine. 


N THE deck of the United States 

submarine MS-1 are housing facili- 
ties for a seaplane. 
like room into which 


The hangar is a tank- 






the plane is stowed 
after the wings and 
pontoons have been 


‘The U. S. Navy submarine MS-1, stowing seaplane ready to be launched from its deck 





Motor Drives Blades of 
Horse-Drawn Mower 
A 


MOTORIZED mowing machine, jp. 
vented by Robert C. Chattin gf 























Mountainhome, Ida., is drawn by horse strip 
while the mowing blades are driven bp chur 
power. Power is furnished by an intern} the 
combustion engine operatively connectef. 36,94 
with the cutting blades. Fo 
This machine is said to perform the worf have 
of two horse-driven sickle or mowing maf scape 
chines and in a more satisfactory mannef at ht 
The cutter mechanism is and | 
operated at a uniform speed. air, a 
The weight of the entire ma- woun 
chine is supported by the three 
frame that is balanced so that plete 
the horses are relieved of 
practically all the load, con- A] 
serving their strength for 
pulling the apparatus. Me 
alrea 
3875 
churc¢ 
miles 
cated 
grout 
Th 
Scitu 
at a 
tuxet 
hills. 
the | 
serve 
build 
The mower with power plant on 
New Vise Grips Irregular § “°° 
Object like a Hand 
A VISE that grips irregularly shaped 
objects with the adaptability of a 
human hand is an important recent 
mechanical development. : 
The vise jaws, individual pivoting semi-§ ~ 


circular segments, are said to adapt 
themselves to the contour of an irregular 
object without packing, holding it abso 
lutely rigid. 
This even dis- 
tribution of 
gripping pres- 
sure is designed 
to eliminate the 
danger of dis- 
tortion when 
holding _ thin- 
walled objects, 
as automobile 
cylinders, or 








long and narrow perm 
work. The vise tions 
is tightened by end a 
pressure ex- . — recen 
erted on the The jaws gripping manu 
vise handle. . Th 

Another important feature is that thf when 
jaws, once fitted to a shape, can be tight toller 
ened with screws to maintain the sam™j Whe: 
relative positions. Thus, in machining sf of th 
quantity of objects of the same shape and slot a 
size, the vise will serve as a special fixturegf the s 


* holding each piece in the same position # Th 










every other piece. the la 
once 

A LUNAR rainbow in the form of a comm 20 fu 
plete arc was observed recently during! new ] 
shower at Sanderstead, Surrey, England St 
The moon was shining in a portion of th am 
es 


sky that was for the moment cloudle 















of Villages Wrecked to Build 
rob 16,000-Acre Reservoir 
‘ine, jp. . IXTEEN thousand acres in the Paw- 
ttin gf tuxet River valley, R. I., are being 
horsey stripped of villages, factories, roads, trees, 
ven lyf. churches, schools, and cemeteries so that 
interns i the city of Providence may have a 
nnecteif. 36,900,000,000-gallon reservoir. 

For eight years hundreds of workmen 
he wort, have labored to transform this wide land- 
ing mf. scape. Steam shovels have bitten away 
manner! at huge hills. Great mushrooms of sand 

and rock have been hurled high into the 
air, and trainloads of sand and rock have 
4A wound in and out among the hills. Yet 
AP three more years will be required to com- 


plete the vast project. 


A Thousand Buildings Demolished 


Most of the 1195 buildings condemned 
already have been torn down. Of these, 
375 were dwellings, seven schools, six 
churches, and six mills. Thirty-five 
miles of highways will have to be relo- 
cated. The remains in the 173 burying 
grounds are to be reinterred elsewhere. 

The site of this monster reservoir is at 
Scituate, about 10 miles from Providence, 
at a point where the valley of the Paw- 
tuxet River huddles between towering 
hills. By digging away the lesser hills in 
the basin and allowing the high hills to 
serve as the shoreline, the engineers can 
build a dam and have an enormous basin. 
This main dam stretches 3200 feet from 
one side of the valley to the other. In 
some places its foundation is carried 80 
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Digging to rock bottom for a solid foun- 
dation for one section of the main dam 


feet down into solid rock. Across its top 
will run a wide boulevard. The dam will 
be 118 feet thick at the flowline and will 
have a 413-foot spillway. At its base it 
will be 640 feet thick. 

At a cost of $280,000, the river’s course 
was altered to facilitate the construction. 
One contract alone—that for constructing 
the main dam—amounted to $3,500,000. 














How the Pawtuxet 
through a tunnel under the site of the dam 


River is diverted 
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New Automatic Steadyrest 
for Machine Work 


NEW automatic steadyrest that 
will hold a piece of metal secure to 
permit a machinist to perform such opera- 
tions as boring, facing, and turning at the 
end of the piece, has been developed quite 
recently by a well known Pennsylvania 


ripping manufacturer. 


= The work is inserted from the top, and 
3 that the§ when the jaws are closed, is held by three 
n be tight follers that revolve toward the center. 
the samf™ When the work is in place, the handle end 
achining #™ Of the adjusting screw is dropped into a 
shape ani slot and the jaws are tightened by turning 


the screw. 

The device may be attached easily to 
the lathe or removed, it is claimed. When 
Once adjusted for the required purpose, 


“ial fixture 
position # 





of a comm no further alteration is necessary until a 
y during # "ew job is handled. 
+, England@§ Stock of many sizes may be handled 


with no adjustment of the apparatus be- 


‘tion of thal 
sides a few turns of the tightening screw. 


| cloudless 








Testing the Balance of Revolving Machinery 


BALANCING machine, designed 

for correcting the dynamic balance 
of machine parts in manufacture, thereby 
eliminating vibration in the assembled 
product, has been placed on the market 
by a Wisconsin concern. 

The piece of machinery to be tested is 
placed in rollers in the carriage and fast- 
ened to the headstock. This headstock 
and the flywheel to which it is attached 
are turned by an electric motor. Centrif- 
ugal force tends to pull any unbalanced 






masses away from the axis of rotation, 
causing the piece of machinery under test 
to vibrate back and forth as it is turned. 
These vibrations are transmitted to a 
recorder by means of a string. When 
there are no vibrations, the piece of ma- 
chinery is perfectly balanced. 

In addition, the amount of unbalance 
and the location of the heavy parts are 
determined mathematically by two tests 
of rotation, the necessary correction being 
recorded on a dial and vernier. The ma- 
chine is adapted to a wide variety of work, 
including balancing crankshafts,  fly- 
wheels, rotors, pulleys, and other revolv- 
ing parts. It will receive bodies up to 24 
inches in swing and 32 inches between 
bearings. 











Above: The balance- 
testing machine, show- 
ing how a piece of 
machinery under test 
is fastened to headstock 
and revolved by an 
electric motor. Vibra- 
tions caused by bad 
balance are transmit- 
ted to a recorder by 
means of a. string 


At the right; Testing 
the balance of a crank- 
shaft while in motion 
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Locomotive Turned into Pumping Station 


HEN the air pumps in the power 

house of an Indianapolis railroad 
shop blew a piston head, consternation 
reigned. New pumps could not be in- 
stalled for several weeks, and without 
pumping facilities the men could not 
work. One of the engineers mastered the 
situation, and the serious cost of such a 


shut-down was spared the shop and the 
men. 

The air pumps of 24 locomotives were 
fastened to the sides of a coal gondola and 
supplied with power by a large freight 
engine. Within less than 24 hours from 
the blowing of the piston head, full pump- 
ing efficiency had been restored. 





Cigar Cutter and Knife 
from Old Razor Blades 


LD razor blades may be put to a 

dozen uses, it is said, by means of 

this handy pocket contrivance, designed 

to fit any make of blade. It folds like a 

jackknife, and is flat and thin, and there- 

fore fits in the pocket without sagging or 
bulging it. 

Besides serving as a pocket knife, it has 
a round opening placed so that when the 
knife is closed, the blade serves as a cigar 
cutter. Another opening is provided for 
cutting string on packages—often danger- 
ous with an open blade. 

A notch in the handle can be used as a 
handy bottle opener, while a pointed cor- 
rugated lever on the blade-holder serves 
as a nail file or match striker when the 
device is closed. Extending this lever 
supplies the user with a nail cleaner and 
a piercer. 




















Safety razor device used as cigar cutter 





Hole in License Plate to Foil Thieves 


A AUTOMOBILE license plate with 
a large square cut out would be 
almost certain to attract the attention of 
a policeman immediately.. On this fact 
Jons Nelson, of Los Angeles, Calif., based 
his invention of a new anti-thief device. 

An auto driver, when leaving his car, 





The theft signal plate with section removed 


detaches a rectangular section cut from 
the center of the plate, as shown below. 
When he returns, he inserts the missing 
piece. Both operations are simple and 
quickly accomplished. An electric alarm 
reminds the driver if he forgets to put 
back the missing portion. 














License plate with cut-out section replaced 





Trousers Pressed Quickly 
by Electric Valet 


N ELECTRIC valet which, when 

attached to an electric-light socket, 

is claimed to press a pair of trousers in the 

time it takes a man to shave, is one of the 
latest of home electrical appliances. 

It consists of three flat units—a top, 
base, and pressing pad. The pad is 
equipped with a thermostat that shuts off 
the current when the correct temperature 
has been reached, thus preventing over 

heating and scorching 









Current 
from light 
socket press- 
es trousers 






To press the trousers, the heating pad 
is dampened evenly on both sides with a 
moist rag. Then one leg of the trousers is 
spread out, smoothed and stretched on the 
base so that the cuffs extend over the edge. 
The pad then is placed over the leg and 
the second leg is placed on the pad. Over 
all the top is laid and fastened by clamps. 
Finally, the current is turned on. 

It is claimed that only 12 minutes are 
required to press light summer trousers, 
and from 15 to 20 minutes for heavier 
trousers. The cost of one pressing is said 
to be about two cents. 





Simple Door Guard Locks 
Key to the Knob 


HE _inveh- 5 

tor of this 
simple doorkey 
guard claims 
that no burglar 
can push in the 
key of a door 
equipped with 
the device, and 
insert his own. 
One end of the 
guard encircles 
the neck of the 
doorknob and 
the other end 
passes through 
the eye of the 





key. The key How the key is locked 
then cannot be to the doorknob 
turned nor 


pushed out by an unwelcome intruder. 
The guard is made in two models—one 
that can be opened and detached, the 
other permanently closed, requiring re- 
moval of the knob to detach the guard. 





TO TELL whether fabric contains sizing 
to improve its appearance, boil a piece of 


the goods. This brings out the sizing. 
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Five-Ton Tractor Tows 160-Ton Railway Mail Car 
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FIVE-TON endless tread tractor 
44% coaxed a 160-ton mail car over 400 
feet of temporary track from the main line 
of the Chicago & Alton Railway recently 


for exhibition at an Illinois fair. The 
ponderous load taxed the little tractor to 
the limit for four hours to accomplish the 
feat. A stout chain was made fast to the 


Would Dye Motor Gasoline 
Red for Safety 


OLLOWING a study of the hazards of 
gasoline, the United States Bureau of 
Mines has suggested that all motor gaso- 
line should be colored red as a safety 
measure against mistaking it for water, 
kerosene, or other colorless liquids. 
The Bureau has found that one ounce of 
dye is sufficient to color 1000 gallons of 
gasoline. 





Midget Vacuum Cleaner 
Is Clothes Brush 


A THREE-POUND vacuum cleaner 
44% that can be operated by one hand, 
has been invented for removing dust, lint, 
and ravelings from clothes, hangings, 
automobile interiors, upholstered furni- 
ture, and similar surfaces inaccessible to 
the usual full-size cleaner. A stiff brush 
attachment is provided for cleaning bil- 
liard tables, walls, and other solid, flat 
surfaces. 

The device collects dirt and is emptied 
like the usual cleaner. It is said to exert 
ample suction for any of the purposes 
enumerated. 








Vacuum cleaner used as clothes brush 




















Simple Home Shower Bath 
Is Easily Installed 


HOME shower bath, usually con- 
4 4% sidered a luxury, is said to have been 
made available at a cost far below that of 
built-in fixtures by a newly invented ap- 
paratus designed for use with a small gas 
water heater. 

A foot control regulates the gas flow 
and hence the water temperature. An- 
other model of the same device attaches 
to the faucet of a bathtub where one 
faucet discharges both hot and cold water. 

Perforations in the lower half of the 
shower ring produce scores of tiny 
streams. There is a steady, generous 
flow over the whole body, yet the hands 
of the bather are left free. The hair 
cannot be wet, as under the ordinary 
shower. 





rear of the car and the powerful tractor 
tugged alongside, pulling the heavy car 
like a tugboat towing an ocean liner into 
its waiting dock. 


Cigarette Lighter Uses 
Spark and Benzine 
ENZINE 


and an elec- 
tric spark are 
substituted for 
matches in this 
cigarette 
lighter. The 
tipped cylinder 
shown in the 
right hand holds 
a wick and ben- 
zine. When a 
light is desired, 
the tip is 
touched to two 
metal strips 
shown beneath 
the flame. A spark from a battery within 
the device lights the benzine-soaked 
wick at the tip of the cylinder. 




















Fume Masks for Painters 


a catheter and rubber gloves are 
being adopted in England to protect 
painters from lead poisoning and other ills . 
to which they are otherwise exposed in 
working with paints and varnishes. 




















Protected by mask and rubber gloves 
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Lantern Light Is Bait for Fishes 


N CALM nights along the shores of 
the Mediterranean, fishermen often 
may be seen using the light from lanterns 
to attract the fishes. Remaining in a 
shadow, they wait until the fishes come 
close enough to the boat to be harpooned 
with tridents. 
Adopting the same principle, two 
French naturalists, MM. Fage and Le- 
gendre, have devised an ingenious lan- 
tern to assist them in their zoologic re- 


searches by projecting light into the 


rater. It is designed to attract the mil- 
lions of small fish and marine animals that 
infest the waters of certain regions, to 
illumine them so that they may be ob- 
served and studied in their native haunts. 
It works the same as the old-fashioned 
lantern but, of course, is more efficient. 

The lamp consists of a six-sided box 
with six windows. This box is about 18 
inches high and is suspended from a cir- 
cular float 2714 inches in diameter. On 
top of the lantern is mounted an acetylene 
gas generator, from 








gti amateur photographers will be 
. surprised to learn that excellent 
panoramas can be photographed with an 
ordinary camera. The remarkably fine 
picture below is striking evidence that the 
feat is possible. 

It was taken from the top of a 125-foot 
tower with a 214 by 314 folding camera 
and included approximately one quarter 
of a mile of lateral distance. Note how 
perfectly skyline, roads, and buildings 
match, attesting the astonishing accuracy 


of the method 
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Light from the floating lantern attracts the fishes 


How to Photograph Panorama with 


which the gas is con- 
ducted to a burner tip 
near the bottom of 
the box. 

Two boats holding 
a net between them 
can surround the space 
in which the lantern 
floats and capture all 
the fishes, large and 
small, that have been 
attracted by the light. 
It is possible also to 
float the lantern near 
the shore and attract 
the fishes that remain 
near the beaches. In 
this way a dragnet can 
be used to haul the fish 
ashore. 

The use of acetylene 
is especially advantage- 
ous because water is 
the element that pro- 
duces the gas. Thus, 
even if the generator is 
completely submerged, 
it will cause no harm. 
Instead of using a cork 
buoy the float may be 
built of metal, making 
the air chamber water- 
tight. 

The apparatus, it is 
said, can be used 
for both scientific and 
commercial purposes. 
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To take similar pictures you need, be- 
sides the camera, only a stationary tripod 
or some other object upon which the cam- 
era is mounted solidly while being per- 
mitted to swing from side to side. The 
regulation telescopic tripod is ideal for 
the purpose, since the thumbscrew may 
be loosened, allowing circular motion 
while still holding the camera firmly. 

When the camera is in position, take 
an exposure of one extremity of the pano- 
rama desired. Now swing the camera, 
not the tripod, toward the center of the 
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Speeding Machinery Made 
to Appear Motionless 


N ACHINERY speeding at many thou- 

sand revolutions a minute, can be 
made to seem motionless or to appear to 
be moving at any desired speed, it is 
claimed, by a new electrical observation 
instrument called the rotostat. High 
speeds are thus made to yield to mechan- 
ical analysis. 

The device is connected with a light 
socket and two knobs are turned until the 
machinery under observation appears 
stationary or moving at the speed desired 
by the observer. A lamp and reflector 
are mounted on an adjustable standard 
with the machine. 

Errors in timing of interlocking parts, 
unexpected interference, deformation of 
parts under centrifugal stresses, and speed 
variations are said to be revealed clearly 
by the instrument. 

The photograph above shows an ob- 
server studying the operation of a magnet 
wire insulating machine that is applying a 
double cover of silk to copper wire at a 
speed of 4000 r.p.m. He sees each wrap 
of silk as it is wound on the wire. 


Ordinary Camera 


panorama, allowing a tiny strip of the 
previous view to show in the view finder. 
Change the plate or film and make an- 
other exposure. 

Succeeding sections of the panorama 
are made similarly. 

The films may be cut and matched 
when dry or separate prints can be made. 
For ordinary pictures, the regular stop 
and snapshot one fiftieth of a second ex- 
posure is sufficient. In views like the 
one below, it is best to use the smallest 
stop and short time exposure. 
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Lake Invents ‘‘Lazy Tongs”’ 
to Hold Heavy Tools 


si AID workmen in lifting and carry- 
ing heavy tools and other objects, 
Simon Lake, noted inventor of subma- 
rines, has devised what he calls a “gravity 
eliminator.” It is a series of jointed 


levers—actually a “lazy tongs’’ mounted 
on a pivot, so that, when extended, the 
long end always will be twice the length 
of the short end. 

From the short end is hung a weight 
sufficient to balance a cement gun, rivet- 
ing hammer, air or rock drill, or whatever 





Simon Lake, famous inventor of submarines, 
demonstrating his “gravity eliminator’ 


heavy tool may be attached to the long 
end. The effect is that a tool that actu- 
ally weighs 50 or 60 pounds seems to float 
in the air, relieving the workman of the 
muscular effort of supporting it. 

The extensibility of the device and the 
fact that it swings on a pivot give the 
workman a wide latitude of movement, 
says the inventor. 





Garage Doors Opened by 
Weight of Auto 


| ghia ge garage doors, recently 
perfected, are opened by the weight 
of a car as it approaches on a special run- 
way. After the car has entered, counter- 
weights close the doors. They cannot 
close while the car is on the runway or 
threshold, the inventor claims. Any 
sized garage can be equipped with the 
invention, it is said. 








Weight of car on runway opens doors 
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Moving Walks Designed to 
Solve Traffic Problem 


A UNIQUE three-speed moving “‘walk”’ 
soon may replace the shuttle subway 
trains that make the three-minute run 
between Times Square and Grand Central 
Station, in New York City. The pictures 
show a model being tested in a field at 
Jersey City, N. J. 

The “‘walk’”’ will consist of three parallel 
platforms running at three, six, and nine 
miles an hour respectively. It will run in 
a continuous loop. Passengers step from 


a stationary platform at each terminal 
upon the three-mile-an-hour platform, 
from this to the six-mile platform and 
thence to the last, upon which are seats. 
An electromagnetic power plant operates 
the carrier. 

















Above is a section of the model moving 
walk, showing the electromagnetic drive 











Realistic Ocean Breezes 
from Vacuum Cleaner 


CEAN breezes, or at least deceptive 

imitations of them, are said to be 
obtainable from the household electric 
vacuum cleaner at about two cents an 
hour. 

The bag and driving belt of the cleaner 
are removed and a sponge soaked in salt 
water is placed in the suction end. The 
effect of sea cliff breezes is heightened by 
placing the converted vacuum cleaner in 
an open window. 





A NEW preparation to prevent clouding 
of auto windshields, perfected by the 
Navy Department, consists of a sodium 
salt of sulphonated rapeseed oil, with an 
excess of caustic soda and a small amount 
of waterglass, glycerin, and engine oil. 





Compressed Air Drives 
Midget Power Shovel 


A COMPRESSED-AIR power shovel 
only 514 feet long and operating on 
an 18-inch track is coming rapidly into 
use for work in cramped quarters, such as 
tunnel digging. 

The shovel superstructure is carried 
upon a specially designed ball bearing. 
The swinging engine is vertically mounted 
and swings the shovel through a complete 
circle. No clutches are used, the engines 
being reversible while running at full 
speed and controlled by operating levers. 





Compressed-air shovel operating in tunnel 
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Where Acres of U.S. Destroyers Rust in Navy Yard 
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HIS remarkable view of the League 
Island Navy Yard, Philadelphia, Pa., 
shows how more than 100 destroyers, 
built by Uncle Sam at a cost of about a 











million dollars each, lie huddled along the 
docks like sardines, gnawed by the ele- 
ments. 

Rusting beside them is a row of nine 


battleships, a number of Eagle boats 
and other wartime auxiliary craft. The 
government has advertised many of them 
for sale. Those not sold will be scrapped. 

















Taking Dictation through 
Office Loudspeaker 


AKING dictation from a loudspeaker 

is one of the new experiences of the 
stenographer in a modern office. The 
business man who is dictating the letter 
sits in his office in another part of the 
building and speaks into a_ telephone 
transmitter. The loudspeaker carries his 
words clearly to the stenographer, who 
transcribes them—a method that saves 
time all around 





Builds Novel Diving Suit 
from Old Boiler 


MPROVISING a diving apparatus 

from an old household hot-water 
boiler, 15 yards of rubber tubing, a 
length of heavy chain and a discarded 
beer pump, Walter Merwin, of Perth Am- 
boy, N. J., has become a successful com- 
mercial diver. 

He is the submarine member of a firm 
that salvages metal junk from vessels 
about to be scrapped. The inventor 
claims he can make deep dives with this 
rough-and-ready ‘‘suit,’’ and that his 
homemade outfit is safe enough for him. 













Walter 
Merwin 
and his in- 
genious 
diving hel- 
met made 
from an old 
boiler 























At the left Merwin is 
shown submerging for 
salvaging operations. 
using his odd home- 
made diving apparatus. 
Note the old _ beer 
pump used to supply 
air to the helmeted 
diver through 15 yards 
of rubber tubing. Note 
also the window cut in 
the side of the old boiler 











New Piano Keyboard to 
Simplify Fingering 


Sap keyboard of the modern piano is 
an unaltered heritage from the instru- 


ment of several centuries ago. Novices 
and virtuosos alike have been aware of its 
limitations for fingering, but seem always 
to have reconciled themselves to it. 

Now, at last, the straining, athletic 
fingers can relax, according to Dr. Moriz 
Stoehr, professor of bacteriology at Mt. 
St. Vincent College, New York. He has 
invented a_ scientific keyboard, with 
which, he claims, novices may save many 
of the weary hours of finger exercises. He 
also claims that pianists may create tonal 
beauties heretofore impossible. 

The only visible difference between the 
new keyboard and the conventional one 
is the shorter length of the black keys. 
These do not extend all the way back to 
the fallboard, as in other keyboards, and 
the white keys widen to full width again 
behind them. This makes available a 
second row of white keys. 

The new keyboard can be installed in a 
standard piano in a day, without struc- 
tural changes in the instrument, the in- 
ventor asserts. 





Radio Tubes for Autos 


HE automobile engineer has added 
the vacuum tube, the miracle worker 
of radio, to motor-car equipment. 

With vacuum tubes to control the igni- 
tion, the timing of he spark and its dura- 
tion is said to be* -ontrolled accurately 
without the usual complicated adjust- 
ments necessary with present types of 
generators and interrupters, and without 
constant adjustment to counteract the 
effects of wear and tear on interrupter 
contacts and mechanism. 
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weignt Of car On runway Opens doors 








This Milk-Can Cover Is 
Operated by Pedal 


N INVENTIVE Indiana farmer has 
devised an effective apparatus to 
keep the milk in his cans free from the 
dust and insects that invariably invade 
even the most sanitary dairy barns. 

It consists of a broad cloth-covered lid 
of wood that rests on top of the strainer 
above the can while the milking is in prog- 
ress. To pour his pail of milk into the 
can, the milker simply steps on a pedal, 
indicated by the arrow, which swings the 
lid upward and backward. 





Handy Reamer Cuts ‘‘Cake’’ 
from the Old Pipe 




















| EVISED on the theory that the 
“cake” in pipes, contrary to the 
rooted conviction of thousands of smok- 
ers, taints rather than improves the 
taste of tobacco smoke, this augerlike 
cleaner cuts and bores out the charred 
accumulation. The reamer is inserted 
In the pipe bowl and slowly turned, scrap- 
ing out the cake easily. 
Most pipes are boiled in oil before they 
are finished, to prevent to some extent 
the formation of cake. 


Or watergiass, glycerin, and engine Olli. 
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Iowa Boy Drives Midget 
Electric Auto 


EARLY every small boy has dreamed 

of owning a real automobile—one 
that really runs by itself. For the six- 
year-old son of Ralph Frick, of Burlington, 
la., this dream has come true. His father 
has built him a midget electric car that 
makes 12 miles an hour on the level, has 
automatic brakes, disk wheels, and a self- 
starter, and weighs 70 pounds. 

At a state fair this play auto pulled a 
215-ton brougham several hundred feet 
in front of the racetrack grandstand. 
Yet, for all its power, and its detailed re- 
semblance to full-sized models, the car 
embodies safety in a remarkable degree. 

Electric power is generated from a four- 
cell battery under the hood, which runs 
the car 20 miles without need of re- 
charging. Under the seat and connected 
with the rear axle is a self-starter. An 
electric spring shut-off accelerator ad- 
justs the power and speed, and a reverse 
switch changes the direc- 
tion of the current for 
backing. Automatic 






This Iowa boy drives his own electric 


brakes and an emergency brake are pro- 
vided. 

To start, the child places his foot on 
the self-starter button, transmitting pow- 
er to the driving apparatus on the rear 
axle. When the foot is removed, the 
power instantly is shut off and the auto- 
matic brakes are applied. The back 
wheels immediately lock, so that even on 
a hill the car stops. 


Compressed-air shovel operating in tunnel 
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Horse Dines in Comfort 
from New Nose Bag 


NVENTIVE ability and a love of horses 
combined to perfect this feed bag. 
The old type of bag made simultaneous 

eating and breathing painful and some- 
times barely possible for a horse. More- 
over, in the struggle, the hungry animal 
often lost an exasperatingly large portion 
of his oats. The new bag has a reservoir 
on each side, from which the feed drops 
into the nose portion as this container is 
emptied. The roominess of the bag per- 
mits the entry of plenty of air for the 
horse to breathe. 

The Women’s League for Animals is 

responsible for the perfection of the bag 
and is urging its universal use. 





GOVERNMENT hunters now use catnip to 
lure bobcats and mountain lions into 
traps. 





Disk Plow Designed to Break Hard Ground 


POSSIBLE solution of the plowing 
problem on hard ground is seen in 

the invention at San José, Calif., of a 
dust mulch pulverizer. The part of the 
machine that cuts into the ground con- 
sists of disks, set perpendicular and made 
of one-fourth-inch plow steel. Breaker 
cutters from three-quarters to 1}4 inches 
in width are attached to each of the disks. 
The disks turn 





horsepower gasoline engine mounted on 
a frame above the disks. It is drawn 
ordinarily by a horse, but with a univer- 
sal joint attachment, a tractor may be 
made to serve the pur- 
pose. 

Belts and a counter- 
shaft transmit powerfrom 
the engine to the disks. 









independently of 
the plow’s speed, 
and revolve 250 
times a minute. 
They cut into the 
ground from two 
to 12 inches, and 
are raised or low- 
ered according to 
the depth of cut 
desired. The 
disks may be from 
16 to 24 inches in 
diameter. 

The  pulverizer 











is driven by 21%- 


Power-driven pulverizer, showing disks that cut into hard ground 
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Radio Watch Sets Itself by 
Time Signals 


A RADIO watch apparatus that auto- 
* matically sets the hands each noon 
radio time signals are broadcast, 
has been invented by Lt. John Iseman, of 
the United States Navy, shown above. 

The outfit consists of a miniature radio 
receiving set with a fixed wave length of 
455 meters, a fixed cartridge detector, and 
that closes the 
circuit between a small storage battery in 
the set and a sensitive relay ingeniously 
built in the watch. 

The escapement wheel has as many 
teeth as the number of dots that are 
transmitted during the five-minute period 
in which time signals are broadcast. This 
wheel is rotated, one tooth for each sig- 
nal sent, until the snap mechanism for 
setting the hands—as in a stopwatch—is 
released and the hands snap to noon. 

A tiny aerial, 30 feet of gold-plated 


wire, is within the case of the set. 


when 


a “self-restoring coherer’”’ 





Crystal Set Is an Ashtray 


BUSY fan, desk was 
too crowded to give room for both 


an ash holder and 


radio whose 


a receiving set, con- 
quered the problem by combining the 
two 

This little instrument has a crystal 


coil, 
receiver. 


specially ‘vound 
rests the ash 


and a 
atop of which 


pedi , 
rhe set is ec 


detector 


ymnnected with a light socket, 
the latter serving as an aerial. 





Listening in with the ashtray re ctiver 
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New York Police Operate a 
Broadcasting Station 


IVALING the most powerful and 

elaborate broadcasting stations in the 
United States, New York City police 
headquarters station is a powerful ally 
of the law. 

Broadcast descriptions of criminals and 
missing persons, it is believed, will place 
hundreds of thousands of persons on the 
alert as posters and handbills never 
could. Following fires, wrecks, or other 
severe disasters, the station will broad- 
cast the names of all casualties, thus 
avoiding a flood of calls to the police from 
anxious friends and relatives. 

When not in use for such purposes or 
serving in interdepartment communica- 
tion, the station will broadcast concerts 
by the Police Department band, lectures 
bearing on matters of civic interest, and 
other programs. 








© VU. &U. 
Broadcasting station in police headquarters 





Simple Clamp Takes Place 
of Lightning Switch 


LTHOUGH the only lightning safe- 
guard required by the Board of Fire 
Underwriters is an arrester connected 
across the lead-in and ground wires of a 




















The wingnut makes a strong connection 


radio outfit, many radio owners choose to 
take the extra precaution of connecting in 
a lightning switch so that they may be 
certain of a positive connection between 
the aerial and the ground. 

A simply constructed clamp that meets 
this need while obviatirg the standard 
lightning switch, is shown in the illustra- 
tion above. Connection is made by 
slipping the slotted member into the pro- 
jecting screw of the other member and 
tightening down with the wingnut. The 
bayonet joint makes a strong connection. 
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Eiffel Tower Model Holds 
Powerful Receiver 


HIS model of the famous Eiffel 

Tower, of Paris, serves as a novel 
and decorative radio set of the three- 
circuit regenerative type. The receiver has 
two stages of audio amplification, permit- 
ting the use of a loudspeaking horn. 








Lubricating Switchpoints 


LITTLE vaseline rubbed lightly o1 
* the switchpoints of the radio receiver 
will make the arm slide easily over the 
points and obviate any chance of frictio1 
wearing down the points. 





New Variable Condenser 


HE latest wrinkle in variable con- 
denser construction comes from 
France. Every radio fan is familiar with 


the standard type of variable condenser in 
which the change of capacity is accom- 
plished by varying the amount of surface 
presented to one set of plates by another. 

In the new type of condenser the 
principle that the capacity of a condenser 
can be changed by varying the distances 
between two sets of plates is utilized. 

Rectangular plates are so mounted 
between four horizontal supports that 
when the central knob, connected with 
these supports by a linkage system, is 
turned, the distances between the two 
sets of plates is varied, thereby changing 
the capacity of the instrument. 
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in Directed Radio 























Senator Guglielmo Marconi, discoverer of wireless transmission, and his “radio searchlight, 









































an antenna reflector with which he has 


succeeded in throwing a powerful beam of radio waves in any given direction, in the same manner that a mirror reflects a beam of light 


By Jack Binns 


America’s Most Popular Writer 
on Radio 


FEW weeks ago Signor Marconi 

announced that radiotelephone 

communication had been estab- 
lished between England and the Canary 
Islands—over a distance of about 2000 
miles. While on the face of it there was 
nothing extraordinary in this statement, 
it encompassed an achievement of tre- 
mendous importance in world communi- 
cation; for the long-distance messages 
were directed to a specified point under 
conditions that practically insured secrecy 
from all radio receivers except the one for 
which the messages were intended. 


The ‘‘Radio Searchlight” 


The success of this long-distance test 
was the result of Marconi’s continued ex- 
periments with the ‘“‘radio searchlight,” 
by means of which he focuses radio waves 
in a powerful beam in a definite direction. 
Direction of the waves is accomplished by 
means of an antenna reflector that throws 
a beam of radio waves in much the same 
manner that a hand mirror throws a beam 
of light waves. 

In conjunction with other experiments 
along similar lines, Marconi’s announce- 
ment would seem to indicate that com- 
mercially practical application of secret 
radio is not far distant. 

‘ecent experiments to achieve com- 
plete secrecy have followed three distinct 
lines, as follows: 

_1. Reflected waves of tremendously 
high frequency, directed as a radio beam 
toward a specified point. 





2. Obtaining secrecy by means of sup- 
pressing the carrier wave and one of the 
side bands. 

3. Deliberate “scrambling” of speech 
in transmission so that only a receiver 
especially designed to translate it can 
understand the message. 

The first type of experiment is being 
followed by Marconi and British experi- 
menters associated with him, while the 
second and third types are being pursued 
by American experimenters. By astrange 
coincidence, the first two offer the ad- 
vantage of requiring less power than is 
normally necessary to cover a specified 
distance. 

The success of Signor Marconi’s reflec- 
tion method depends upon a principle 
made practical by the development of the 
vacuum tube and the super-heterodyne 
receiver. There is a certain romance 
about this system, for it was the very first 
employed by Marconi in the late ’90’s 
when he startled the world by communi- 
eating between two points without the 
aid of connecting wires. 


Almost Missed Broadcasting Marvels 


Experiments previous to his own had 
determined the fact that reflection of 
electromagnetic waves was just as feasible 
as the reflection of light waves. With 
this in mind, Marconi set about to de- 
velop such reflectors, employing them at 
the transmitting and receiving ends of his 
apparatus. By doing so, he almost missed 
the wonderful possibilities that radio 
opened by its very ability to broadcast in 
every direction, without which communi- 
cation between ships would have been 
utterly impossible. But the crude appa- 


ratus in use in those early days precluded 
the development of reflected waves. Asa 
result, Marconi turned his energy to per- 
fect and extend ship communication. 

Shortly before the war, however, 
Marconi again reverted to his first love, 
investigating its possibilities upon ex- 
tremely short waves where the frequencies 
involved run above the 100,000,000 a 
second mark. At first he used spark 
transmitters, and achieved some slight 
success, but real results did not material- 
ize until the oscillating vacuum-tube cir- 
cuit was discove.ed. 


Great Progress in Radio Reflection 


Tremendous strides in the reflected- 
wave system of communication in the 
past two years have been made possibie 
by the regenerative circuit and the super- 
heterodyne principle. The former is used 
in transmission and the latter in recep- 
tion. The system of reflection, however, 
is Marconi’s own, developed by him and 
his assistants, chief of whom is C. S. 
Franklin, a prominent British radio en- 
gineer. 

Secrecy in reflected waves lies in the 
fact that the waves, instead of being 
broadcast in every direction, are concen- 
trated in a single beam by suitable re- 
flectors, then shot forward in a direct line 
between the transmitter and the receiving 
apparatus. Naturally such a beam is gov- 
erned by the laws that govern reflected 
light beams—the farther it travels from 
the producing source, the more the beam 
broadens. 

Only a receiver that is in the path of 
this reflected beam can intercept the 
message it carries. Even then, the 
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receiver must be espe- 
cially designed to respond 
to such terrific frequen- 
cies. 

Marconi’s recent suc- 
over vast dis- 
tances with this system 
have been achieved by 
painstaking development 
of the antenna 
used with the receiving 
apparatus. He found 
that if at the receiving end he used a radio 
mirror that was a replica of the one em- 
ployed at the transmitting station, signal 
strength was increased materially and 
greater distances could be obtained. 

Perhaps there is an analogy between the 
radio reflector and the gigantic reflector 
mirrors used in large astronomical ob- 
servatories to pick up and concentrate 
the weak light-wave energy received from 
distant stars, which could not be seen by 
the unaided human eye. The ordinary 
radio receiver in this case could be likened 
to the unaided eye, while Marconi’s re- 
ceiving apparatus would correspond to 
the giant reflectors. 


A Second Method for Secrecy 


In my opinion, the second system I 
have mentioned—that of obtaining se- 
crecy by suppressing the carrier wave and 
one of the side bands—offers even greater 
possibilities with fewer drawbacks. Re- 
ception in this case can be obtained only 
with a receiver equipped to provide the 
missing frequency of the suppressed car- 
rier wave by means of a local oscillator. 

In addition, the system requires what 
might be termed less space in the ether, 
thereby making available a larger number 
of channels for communication. This is a 
particularly valuable consideration for 
commercial transatlantic communication. 
In such transmission only long waves are 
available; and since the frequency differ- 
ence between any two sets of long waves 
is very small, the number of channels 
available is very small. 

As an illustration, suppose we take a 
5000-meter wave (the one that has been 
used in the actual experiments). 
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system 
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This diagram illustrates Marconi’s system of directed radio. 
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into a radio beam which is dizected toward receiving antennae 


receiver, yet the speech so received is 
more or less distorted, assuring a certain 
measure of secrecy. 

While experiments with the system 
have been restricted to transoceanic com- 
munication on fairly long waves, there is 
no reason why they should not be applied 
to telephone communication across land 
spaces with small power and on short 
waves, along the lines that govern ama- 
teur radiotelephone transmission. The 
transatlantic experiments have been con- 





RE you getting the most out 

of your radio receiver? Or 

is there some elusive imperfec- 

tion that limits the range of 

your radio pleasure? Next 

month Jack Binns will reveal 

secrets of selecting and operat- 

ing apparatus and circuits that 

will help you bring your set up 
to maximum efficiency. 











ducted from the huge radio transmitting 
station at Rocky Point, L. I., where high- 
powered water-cooled vacuum-tube am- 
plifiers are employed. 

The transmitting apparatus consists of 
two modulators, two filters (which elimi- 
nate the carrier and one side band), and 
three amplifiers. After the filtration has 
been completed, the output is passed 


through the first amplifier with a power 
rating of 750 watts, then through the 
second, which has a power of 15 kilo- 
watts, and finally through an amplifier 





Such a wave has a frequency of 
60,000 cycles a second. A wave 
of 6000 meters has a frequency 
of 50,000 cycles a second. Thus, 
while there is a difference of 1000 
meters between these two waves, 
the frequency difference is only 
10,000 cycles. This means that 
if both of the carrier waves and 
their side bands were radiated at 
the same time, the lower side 
band of one wave would inter- 
fere with the upper side band of 
the other. 


Prevents Interference 


The system of suppressing the 
carrier wave and one side band 
would prevent such interference. 
In addition, there is the added 
advantage of secrecy obtained 
by the absence of the carrier and 











Instead of being 
broadcast in all directions, radio waves are concentrated by an antenna reflector 


with a power of 150 kilo- 
watts, which has been 
found sufficient to trans- 
mit signals across the 
Atlantic in daylight. An 
idea of the tremendous 
amount of this power 
can be obtained by con- 
sidering that in the aver- 
age first-class radio 
broadcasting station, 
only one half of a kilo- 
watt is employed for radiation purposes, 

In transatlantic tests during the past 
year, interesting data was obtained. From 
experience with transatlantic radiotele 
graph work, it was expected that daylight 
reception would be more difficult than 
the night transmissions. This was verified 
by actual experience. 

Tests were made every hour of the day 
for a period of 12 months, and a careful 
record made of the signal strength, as 
compared with the strength of interfering 
noises such as static. The results ob- 
tained were then plotted on curves, so 
that it was possible to get a clear idea of 
conditions. 


New Facts about Reception 


It was found generally that reception 
in the winter months in England was best 
just before daybreak. Strangely enough, 
it was found that in the summer months 
the best reception occurred a few hours 
after daybreak in England. 

One of the interesting points brought 
out by the experiments is the fact that 
reception is neither very good nor very 
bad during the three hours when business 
is in full swing both in London and New 
York City. This occurs between the 
hours of nine o’clock in the morning and 
noon, New York time. 

Reception is accomplished with a spe- 
cially designed super-heterodyne receiver 
with which a local oscillator is connected 
for the purpose of supplying the frequency 
corresponding to that of the missing 
carrier wave. The key to the whole sys- 
tem is the missing frequency that must be 
produced locally in order to obtain satisfac- 
tory and undistorted reception. 


“Scrambling” Messages 


The third system mentioned 
at the beginning of this article is 
that of “scrambling’’ the mes- 
sage that is being transmitted 
It is based on the idea of deliber- 
ately distorting speech in the 
modulating system before the 
voice currents are impressed on 
the transmitter. A receiving set 
designed to pick up the messages 
would respond to the distorted 
vocal frequencies, make the nec- 
essary allowances and reproduce 
perfectly understandable words 

Should this system prove suc- 
cessful eventually, it could be 
applied readily to either of the 
other two systems described. In 
fact, there is no reason why all 
three systems should not be 








one of the side bands. Of course, 
absolute secrecy has not yet been 
attained by this method. It is 
possible to receive such signals 
on any oscillating regenerative 


One of the most noteworthy of recent contributions to the develop- 
ment of radio communication is an instrument that is said actually 
to record spoken words received by wireless. 
of Francis Dunmore, of Washington, D. C., who is shown above 
with his creation, known as a radio relay recorder. 
makes possible the distant control of any mechanism by radic 


It is the invention 


He claims it 


merged—when they have com- 
pletely passed out of the experi- 
mental stage—into one abso- 
lutely accurate system of secre’ 
communication. 
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How to Build a Neutrodyne Set 


The Most Authoritative Article on the Subject Ever Published 








By J. F. Dreyer, Jr. 
Engineer of the Hazeltine 
Research Corporation 


ahigh degree of selectivity; free- 
dom from objectionable squeals 
and noises; faithful reproduction 
of broadeast programs; absence 
of re-radiation (an effect that dis- 
turbs neighboring receivers and 
that is present in most other re- 
ceivers); and, finally, the unique 
feature that the several tuning 
controls are independent of one 
another and of the filament rheo- 
stat settings. This makes it pos- 
sible to repeat the identical dial 
settings night after night for any 
particular station. 

The purpose of this article is to 
describe, for the radio enthusiast 
who prefers to build his own set, 


how to construct a standard 
ive-tube neutrodyne receiver, 














1e experi- 
ne abso- 
of secre’ 


using the standard units. The 
parts required are as follows 
see Fig. 1): 
Set of neutrodyne parts, consisting of 3 
110-Irequency transformers, with vari- 
e mndensers, A, B, andC, and 2 
It ng condensers, J an q 
at el, bakelite or hard rubber, about 
dy 7 by 3/16 in. 
il ba ard, about 25 by 6 by 34 
~ > wacuum-tube sockets, D, E, F, 
4 and H (the kind that mount lirectly 
bes nel are convenient) _ 
bad qputio-frequency transforme L 
3 4-ir dials 
1 6-0 iy rheostat, O 
t 30- { rheostat, P 
=n ling-posts 


*-Circuit jack, O, and 1 


double- 
Jack, wiring 


diagram, 


(see 


le enser, 


0.001 mfd., T 


HE chief advantages of Professor 
Hazeltine’s neutrodyne receiver are 
great amplification of weak signals; 









J. F. Dreyer, Jr., at work in the electrical 
laboratory of the Stevens Institute of Tech- 
nology, Hoboken, N. J., adjusting the neu- 
tralizing condenser of the standard five-tube 
neutrodyne receiver described by him clearly 
and interestingly in the accompanying article 
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Fig. 1. Diagrammatic layout of the neu- 


trodyne receiver showing position of parts 
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Fig. 2. Complete wiring diagram as approved by Professor Hazeltine 





Fig. 3. 
one prong of the tube aids in 
the adjustment 


A piece of paper over 


1 fixed condenser, 0.00025 mfd., with 
clips for grid leak, S 

1 fixed condenser, 0.1 mfd. or more, R 

1 grid-leak resistance, 2 megohms 

1 piece of sheet copper for shield, 20 
by 5 by 0.010 in, approximately (almost 
other kind of sheet metal will do 
if this is not easily obtainable) 

Copper wire for connections 

Varnished cambric insulating tubing 


any 


The neutrodyne receiver is not 
the easiest type for the home 


worker to build. This fact 
will, however, probably make 
the enthusiastic worker more 


anxious to try his hand at it. 

The arrangement and spacings 
of the various parts are extremely 
important, so much so that any 
divergence from the one sug 
gested is likely to give great 
trouble to the experimenter. 

Figure 1 gives. the 
layout and a top view 
receiver. The different 
referred in the list of ma- 
terials lettered, and _ the 
points where electrical connec- 
tions are made are numbered 
or letterel. A good way to 
proceed in the assembly is as 
follows: 

Mark off the panel on the back 
with a scriber, and drill clearance 
holes for the shafts of the three 

(Continued on page 146) 


panel 
of the 
parts 
to 
are 
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New saune and Machines Designed 





Through holes in the 
trough of this squeezer, 
lemon or orange juice 
drips as fast as it is 
squeezed from the fruit 
into the pitcher on which 
the device rests. The 
holes are said to prevent 
the usual wasteful spilling 
of juice when poured from 
the ordinary squeezer 


This ingenious four-deck 
lid is designed to fit pots 
and pans of practically 
any diameter within the 
limits of the largest and 
smallest flanges of the lid. 
The four diameters shown 
above were selected after 
tests with hundreds of 
different containers 


in 
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Stove, pantry, ice chest, and kitchen 
cabinet all are combined in one com- 
pact unit in a new type of kitchenette 
for the small apartment. Every 
necessity for a meal is within reach ~@ 



















Hinged at the center, this novel coat 

hanger is folded, when not in use, to 

form a clothes brush with two rows of 

bristles. When used as a brush, the wire 
hook is removed 





This aluminum mold is designed to Pa 
turn out individual cakes with shallow 
circular wells indented in the top. 
Into these wells may be placed ice 
cream or fresh fruit, as shown 
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To take the drudgery out of 
scrubbing day, and to save 
the housewife’s hands, this 
mop is equipped with a 
N wringing crank. Three turns 
of the crank are said to 
squeeze out the water 


























5 AU SAY AE Juices from the meat as it is 


cooked on the top section of 
Apartment dwellers will appreciate a new this aluminum broiler are Equipped with extra large, pliable rubber 
disappearing cedar chest that rolls under caught in grooves and con- rollers, a new electric wringer cannot in- 
the bed on tracks, making use of valuable veyed to a deep outer de- jure the fingers nor break buttons,, it is 


space that otherwise would be wasted pression in the lower griddle claimed. The frame is made of alum ‘num 
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x4 Any cylindrical cooking vessel 
Siabe can be transformed into an 
mae electric cooker, it is claimed; 
i when it is encircled by this 
ca electric heating band. The 
rh q band containing heating units 
ct is adjustable to fit pots of 
: Various sizes 

ling —_ 

rom & ol 

ezer 





The medicine bottle can be kept 
free from dust by means of this 
rubber hood that fits over the top 
of the cork and eliminates germs 
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This electric fireless cooker is attached 
to a light socket and may be regulated 
to start and stop at any specified time 
in the housewife’s absence. The top is 
reversible, providing an electric grill 
for frying, broiling, and toasting. Two 
heating units direct the heat upon the 
cooking food from both top and bottom 


The task of removing the layers of 
a baked cake from their pans 
without breaking them has been 
simplified by a pan made in two 
units, as shown above. By re- 
moving a metal clamp, the wall of 
the pan can be separated and 
lifted easily from the bottom 
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for the Housewife’s Workrooms 





WHS. 2" 


Poached eggs are molded to 
shape by this utensil. The 
eggs are placed in aluminum 
rings that rest on a flat base. 
A lever raises the rings 












An ordinary plate is converted into 
a sandwich tray by attaching this 
handle to the plate rim. Springing 
the ends apart removes the handle 
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Here is an electrical household servant 
that quickly cleans, dries, and polishes 
glasses. A center buff polishes the 
inside of the glass, while four outer 
buffs give the outside a good polish 























An opened cream bottle hung in 
this holder is protected from 
dogs, cats, rain, or snow. The 
neck slides into slots at the sides 


Wringer and washboard are combined 
in this handy new aid for washday 
Springs controlling the grip of the 
rollers are said to ‘permit wringing 
material that is half an 


inch thick 
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Your Home Garden— 
How to Make It Pay 


An Expert Tells the Secrets of Scientific 
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Vegetable Planting and Cultivation 


By Ernest Bade, Ph.D. 


ROBABLY no hobby has more ad- 
herents than gardening. Few per- 


cold usually can be obtained by screening 
the garden with high plants or with fences 
to break the force of the wind. 
Since most amateur gardeners have no 














































_ sons who have a plot of ground large plot at their disposal, intensive San sibhnten anniek: Wie 08 eat cord 
available fail to cultivate it, for there is a cultivation becomes a _ necessity. All will help keep the rows straight 
strange thrill in watching the seeds you 
have planted grow to maturity, and much 
pleasurable, healthful exercise to be de- 
rived from working the soil. There is an f pes f p) . 
cing the soil. ° . A Time-Table for Planting Vegetables 
immense amount of satisfaction, too, in 
producing good crops and supplying fresh 
vegetables for your table. It is a satis- STATES SOW OR PLANT OUT KILLING FROSTS 
faction that any amateur gardener can _..\ Hardy | Tender Spring Autumn 
experience if he will use care in selecting Vegetables Vegetables Average Last Average First 

is seeds ¢ 71 , a few simple 
his " eds and will follow 1 few — Alabama........|Feb. and Mar...... Mar. and Apr...... Feb. 24 to Mar. 11]/Nov. 8 to 30 
principles in cultivating his land. Arizona. ....|Jan. and Feb......./Mar. and Apr...... Feb. 18 to Feb. 23.|Dec. 7 
Arkansas... . .|Mar. and Apr...... Apr. and May...... peer. 1 $0 20.....5..5% Nov. A to 10 
P Calif., Mid. Sou..|Feb. to DIE Ocnasxe Mar. to Apr......../Mar. 10 to Mar. 17|Dec. 
How lo Start Right Calif., Northern..}Mar. and Apr...... Apr. and May...... ee ee | ee Nov. 15 to 25 
Colorado........ Apr. and May...... Late May and June.|/Apr. 11 to May 15.|Oct. 7 to 29 
: Connecticut.....}/Mid. Apr. and May.|Late May.......... Apr. 15 to May 1 .jOct. 17 
If the land you intend to use for your Delaware....... Apr. and May...... Mid May .|Apr. 10 to 20...... Nov. 1 
as i ae 1e y ; . wati Florida, South.. .|Jan. to Feb.........|Late Feb. ‘and Maer.. Feb. 8 to 14....... Dec. 29 
garde n has not ‘been under cultivation Florida, North...|Feb. and Mar...... Late Mar. and Apr..|Feb. 19 to 23..... Dec. 5 
before, you cannot grow vegetables suc- Georgia. . .|Feb. and Mar...... Late Mar. and Apr..|Mar. 1 to 24...... Nov. 7 to 26 
EGC , sre , , ave 2G 7e Tilimois .......4. Apr. and early May|Mid May to June...|/Mar. 29 to Apr. 20/Oct. 15 to 28 
¢ destr¢ - : 
cessfully the si until ten h oui str nyed Indiana.........j|Apr. and early May|Mid May to June ..|Apr. 10 to 16 .. ]Oct. 19 to 30 
the acid in the soil by sprinkling the ee ee eee Apr. and early May|Late May..........]/Apr. 10 to May 1 .|Sept. 23 to Oct. 17 
j r wi ime. This als _ ee eee Late Mar. and Apr..|Mid May..........|Apr. 6 to 24....... Oct. 14 to 19 
ground lightly with lime - This also loos Kentucky.......]/Late Mar. and Apr..|/May.............. Apr. 6 to 18....... Oct. 19 to 29 
ens the earth, permitting you to work it Louisiana... . Feb. and Mar...... Late Mar. and Apr..|Jan. 24 to Mar. 4..|Nov. 11 to Dec. 15 
more easilv eee Barty Biey......... Late May and June.|May 14 to 28......|/Oct. 12 to 18 
5 arid Maryland... ..)/Mar. and Apr...... Late Apr. and May.|Apr. 4 to 18.......|Nov. 4 
Spade up the ground thoroughly, work- Massachusetts... .|Late Apr. and May.|Mid May to June.../Apr. 10 to 26...... Oct. 22 to Nov. 5 
. » a rr: r P Mich., South....|Mid Apr. and May.|Mid May to June...|Apr. 30 to May 8..|Oct. 10 
ing the lime into the soil. Then add ee Oo ee || eee Late May and June./May 10 to 16......|Sept. 24 to Oct. 2 
stable manure for fertilizer, mixing this Minnesota. ..... \ eee aones: Late May and June.|May 6 to 14.......|Sept. 22 to Oct. 14 
. . ai . - . ¢ : Mississippi... ... Feb. and Mar......|Late Mar. and Apr..|Mar. 1 to 20..... Nov. 2 to 12 
= thoroughly. Be sure that the orien Missouri........]/Late Mar. and Apr. |Late Apr. and May.|Apr. 2 to 16....... Oct. 13 to 27 
is well-rotted, since fresh manure is use- Montana........|Mid May.......... BE ees cece May 10 to 12...... Sept. 18 to 25 
sain sptilizine . 26 se Nebraska....... Apr. and May......|Late May .|Apr. 15 to May 9..|Sept. 18 to Oct. 12 
less for fe rtilizing. Also, do net — pee n Nevada. 5 eee eee Ee May 11 to 29. ....|Sept. 24 
commercial fertilizers as are especially New Hampshire. BOG. 5s cscs mae, Late May and June |May 13 to 20.....|Sept. 16 

— . seilis . > New Jersey.. .|Apr. and early May |Mid May and June.|Apr. 11 to 16 . INov. 4 
ete pared for the pec uliar needs of the New Mexico.. Mar. and Apr... .|Late Apr. and May.|jApr. 15........... Oct. 19 
professional farmer, for they are not suited New York, South|Apr. and early May|Mid May and June.|Apr. 10 to 24...... Nov. 6 

‘. = ' N - New York, North|}May.............. Late May and June./Apr. 25 to May 1..|Oct. 6 to 19 
to the home garde n. Stones, of North Carolina..}/Mar. and Apr...... Late Apr. and May.|Feb. 28 to Apr. 5..|/Nov. 4 to Dec. 11 
course, should be removed while North Dakota...]May.............. Late May and June.|May 15 to 18...... Sept. 15 
the bed is being worked. When ok Rist eh se we Mid po = May.. 9 —* and June. ‘lane 2 oe ee ey - to 31 
ahoma....... ar. ani Se i CES | ot ae , 
the ground has been smoothed Oregon, West ...|Mar. and Apr...... Late Apr. and May. or. 1 || ae Oct. 30 
off with a rake PPRGED, OMSL... BUT 6.0 0 9018.0 0 01000 Late May and June.|June 3............ Sept. 27 
regan poten , Pennsylvania....|Apr. and May...... Mid May and June. |Apr. 8 to 26....... Oct. 19 
it 1s ready for Rhode Island....|Mid Apr. and May..|Late May and June.|Apr. ¢ to “ied 1..j/Oct. 16 to Nov. 16 
planting If the South Carolina..|/Feb. and Mar...... Apr. and ew es maar, 2 10 ao..... Nov. 8 to 30 
rs : South Dakota. ..|/Late Apr. and May.|Late May.. .|Apr. 30 to ics 1..|Sept. 20 to 30 
land has not Tennessee....... Mar. and Apr....... NMG of so ose Mar. 24 to Apr. 3./Oct. 24 to 28 
been idle for Texas, South..../Feb. and Mar...... Mar. and Apr...... Feb. 5 to 27... Nov. 30 to Dec. 25 
: Texas, North....}]Mar. and Apr...... Apr. and May...... Mar. 20 to Apr. "16|Nov. 1 to 19 
any length of tah... 26.6 Apr. and May...... Late May and June.|Apr. 23. |Oct. 18 
time. the use of OE | eT Late May and June.j/May 13 to 18.. Sept. 16 
: , ‘ Virginia......... Mar. and Apr.... .. ad Apr. and isan Mar. 27 to Apr. 23.|Nov. 1 to 22 : 
lime is not nec- Washington .|Mar. and Apr.... .. Ma ./Mar. 14 to Apr. 6./Oct. 17 to Dec. 15 
essarv in the West Virginia... .JApr. and May...... pod May.. Apr. 11 to May 12./Oct. 4 to 17 
lithe ; Wisconsin. . Apr. and May..... .|/Late May and June. Apr. 21 to May 5..|Oct. 4 to 17 
preparation of Wyoming....... NUE a.@ b 016 &'e ino wou ~~ See os .|May 19 to 22......|Sept. 11 to 16 







the bed. 

Remember that most 
vegetable plants have 
their origin in warm coun- 
tries. Consequently they 
are not hardy, and they 
eannot withstand extreme 
climatic changes. The gar- 
den, then, should be lo- 
eated, if possible, in a 
warm, protected place— 
one that admits both light 
and air. Land with a 
southern exposure makes 
the ideal location for a 
garden. Protection for the 
plants from the wind and 
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Beet, 


Broccoli, 


Brussels Sprouts, 





Cabbage, 


THE HARDY VEGETABLES, referred to above, the seeds of 
which may be sown, or the plants set out very early, even bef< 
the last of the frosts are over, are: 

Asparagus, 
Cauliflower, Celeriac, Celery, Corn Salad, Cress, Endive, Kale 
Rabi, Leek, Lettuce, Onion, Parsley, Parsnip. Peas, Potatoes, Radish 
Rhubarb, Salsify, Spinach, Turnip, and Witloof. 


THE TENDER VEGETABLES, the seeds of which should not 
be sown in the open, nor the plants set out until both weather and 
ground are settled and warm, are: 

Beans, Corn, Cucumber, Egg Plant, Melon, Okra, Pepper, Pump 
kin, Squash, Sweet Potato, and Tomato. 
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Carrot 
Kohl 





tab 
tab 





If y 


Let 
le 


re setting out a backyard vege- 
:aen this spring, cut out this 
ad tack it up where you can use 
it for handy reference. 
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hg the gardening season if a 
baximum yield of crops is 
pected. This effect usually 
obtained in a small garden 
- sowing the seeds of plants 
hat do not come to maturity 
mtil the fall in beds that 
ready have yielded a crop 
early vegetables. 





Intensive Planting 





It is quite feasible to sow 
uly and late vegetables to- 
ther in the same bed. The 
arly vegetables develop so 
apidly that they can be har- 
psted before the late vege- 
bles have begun to develop. 
The rotation of crops, so 
ecessary in large farming 
Herations, is even more im- 
ortant in the small garden. 
hat is, the same beds must 
t be planted for the same 
ops year after year. Differ- 
t plants absorb different 
ements from the soil in the 
rocess of growth, and it is 
rtually impossible to re- 
ace these elements by fer- 
izing. You cannot increase 
he yield of your garden by 
anting thickly. A given 
ea of ground can produce 
ants only up to a certain 
it, and crowding the plants 
ill cause them to die. 

Owing to climatic differ- 
nees in various sections of a Plan 


buntry as large as the _ seeds in shal- 


nited States, it is impossible low rills run- 
ning in paral- 


) lay down any hard and teltine 
st rule as to the proper the 
me for starting your garden. 
ou should wait, of course, 
itil you are certain that the 
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-gilable land must be under The Right Way to Grow Seedlings intense heat that is produced 


ag _——— 
~~ hae 


in them on fair days from 
harming the plants. Plants 
started in a hotbed, of course, 
must be transplanted to the 
garden later in the season. 
Regarding the intensive 
cultivation mentioned before, 
the first crop from your gar- 
den should consist of early 
vegetables, such as_ beets, 
spinach, radishes, and lettuce. 
After these have been har- 
vested, say in May or June, 
the ground from which they 
have been taken may be re- 
planted with late vegetables, 
after it has been thoroughly 
worked and fertilized. Early 





; . ; and late vegetables als ay 
Place flat stones in the Fill the box with layers and late vegetables also m ty 


seed box for good drainage of manure and 








t the 


Ss across 
box 


A box of vegetable seedlings ready 
to be transplanted in the garden 


ost is out of the ground, and you should - end raised so that the box slants toward 


lay planting until the soil is well 
pred. Sowing the seeds a few days 


pre- the sun at an angle of about 30 degrees. 
late Fill the box to the depth of about a foot 


preferable to losing your crop because with decomposing manure. Moisten, pack 


le seeds have been placed in poorly 
pred soil. A sandy soil, which h 


pre- down and cover with four or five inches of 
eats good soil. Insert a thermometer about 


ore quickly, permitting heat to reach two inches in the soil, and, when the tem- 
le roots more readily, can be sowed perature has risen and then fallen to 90 


tier than a clay soil. 


degrees (which will be in from five days 


Begin planning your garden earlyinthe to two weeks), the hotbed is ready for 


rar, deciding definitely on the loca 
the various plants and drawing a 


tion planting. Hotbeds should be watered 
dia- and ventilated every day and their glass 


am of the land you intend to cultivate. coverings should be raised to prevent the 


is will avoid loss of valuable time 
en you are ready to sow. 


An Early Start with Hotbeds 


(Hard seeds will germinate more 
ickly if they are soaked in warm 
pter—about 120° F.—for about 12 
urs before planting. The planting, 
wever, should follow immediately 
e soaking of the seeds. 

8A hotbed for the cultivation of 
dlings will enable you to start 
Btain vegetables as early as Feb- 
ery or March. If you can obtain a 
W old windows, you can make an 
kellent hotbed by constructing box 
mmes of 12-inch lumber, using the 
ndows as glass covers. These should 











i al be planted together fairly 
early in the season, the late 
varieties being planted be- 
tween the early rows 


Watch and Weed 


After watering your garden 
and after every rain, see that 
the soil does not crust over 
and crack open. If this oc- 
curs, the whole garden should 
be thoroughly hoed to loosen 
the soil. This will also give 
a splendid opportunity to re- 
move weeds. Weeding, of 
course, should be performed 
regularly, since weeds are in- 
truders and robbers. that 
steal from the soil the nour- 
ishment your plants require. 


After the Little hills or mounds of 

seeds are soil made with the hoe about 

planted, fill the lower stems of such plants 

the rills with 

soil, covering as beans, peas, potatoes, cu- 
the seeds cumbers, tomatoes, pump- 


Photos Courtesy ins, cabbages, Brussels 
Fae Henderson §=6aprouts and celery, will pro- 
tect the plants from too rapid 
evaporation of the soil moisture, and will 
prevent the cold water from hose or 
watering can from injuring the roots. 
In addition, a large number of roots will 
form in these mounds, anchoring the 
plant firmly in the soil and making it 
almost impossible for a strong wind to 
uproot them. Such hills in a row also 
form the sides of shallow troughs that pre- 
vent the water from running off the bed. 

The tools required for a small garden 
include a spade, a hoe, a rake, a hand 
weeder, and a length of stout cord to 
guide you in placing your rows in 
orderly, straight lines. With these, 
a little interest, and intelligent care, 
the most inexperienced gardener will 
achieve astonishing results. 





i WOULD save trouble and 

expense, wouldn’ t it, if coal 
could be piped from the mines 
direct to your furnace, just as 
electricity and gas now are 
delivered from central sta- 
tions? Read, in next month's 
issue, about the recent suc- 
cessful experiments with 





After the soil has been worked, rake the 
® the south or southwest, with one bed smooth, removing all rocks and pebbles 





‘‘black flour,’’ the world’s 
newest fuel. 
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One of the new devices to 
shield the driver’s eyes from 
oncoming headlights is a 
semi-transparent plate at- 
tached to the windshield. 
While baffling glaring rays, 
it does not obstruct vision 
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New Additions to Car Enjoyment 








Unusual resiliency, shock- 
absorption, and increased 
tire mileage are claimed for 
this new type of spring 
wheel. The hubs are flex- 
ibly suspended, giving a 
sort of floating wheel action 
















| 
j 
$ 








he 
'- 


i 





SOT RET HOM ae VET 


Rear anes 





| MEARE Dee ee Eh Le 


Smoking convenience while 
driving is provided by the 
three compartments of this 
compact cigarette case. One 
compartment holds ciga- 
rettes that protrude when 
the lid is raised. The other 
compartments are used 
for the matches and ashes 


Depending on the cushioning quali-™ 
ties of an inflated rubber ball, the 
new shock absorber shown at the 
upper right replaces the spring shac- 
kles. The ball is inflated like a tire 


Identifying a troublesome spark plug has been made 
easy, it is claimed, with this phone detector. The tips 
of the wires are touched to the plug. The strength of 
the sound then indicates the strength of the spark 


























The car that is stuck fast in 
a mud hole can climb out 
under its own power, it is 
claimed, with the aid of this 
emergency mud shoe. It 
holds six spikes bordered by 
two chisel-like ridges 


For convenient manipulation of gas 
and spark levers, small rubber 
knobs have been designed to slip 
over the ends of the levers, provid- 
ing a quick, easy hold for the fingers 






































A safe and comfortable auto ride for the baby is 
the purpose of this folding canvas chair, attached 
to the front or back seat of the car with straps 


Combining neat ap- 
pearance with effec- 
tive action, a new 
safety bumper re- 
mains inconspicu- 
ously collapsed, as 
shown above, until 
it strikes an object 
or until released by 
the driver. Then it 
drops to the posi- 
tion shown at right 
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Less than two pounds pressure is required, it 
is claimed, to release the safety fender, which 
is said to open at the instant of impact 
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_ hings 





How to Stop 


By F. A. Platte 


Instructor,Department 
of Physics, Columbia 
University 


RASH! 

I stopped my 
: car, and peered 
back into the night. Two 
cars were locked together 
in the middle of the road. 
I put my motor in re- 
verse and backed up to 
them, believing I should 
have to carry some one 
to the hospital; but I 
was relieved to find that 
damage had been done 


idles only to the cars. Each 
reased | driver was blaming the 
ed for = other for the accident, 
spring ff and it was some time be- 
e flex- § fore I learned what actu- 
ing a §f ally had happened. 

action Dazzled by the other’s 
pons § glaring headlights, one 


driver had been unable to 
see the road before him, 
and had headed his car 
directly into the other. 








eyes. 
driver virtually loses his 
sense of direction, and, if 





idges inexperienced, is likely to 
swerve his car unconsciously 
and to meet disaster. In 
fact, even an experienced 
motorist cannot feel abso- 
lute security against the 

gas menace of the glaring head- 

ber lights of other cars. 

= Glaring headlights are 

sl unnecessary, and they are 


almost as dangerous to the 
car that carries them as to 
the cars that may be passed, 
for, when your headlights 
dazzle another motorist, it 
is more than likely that it 
will be your car he will hit. 
So for your own safety you 
should make sure your head- 
lights are properly adjusted. 


Inspect and Adjust 


Periodic inspection and 
adjustment of the head- 
lights are essential to the 
Weclimination of glare. These 
aePerations are simple and 
sequire little time. Two 
things are to be considered 
= —the proper location of the 








Who was to blame? There could be only 
one answer. Itwas the driver who, through 
ignorance, carelessness, or selfishness, had 
operated the car with glaring headlights. 


Bright Headlights Confuse Drivers 


Every motorist has experienced the 
inconvenience and worry of night driving 
caused by approaching cars with head- 
lights that throw blinding beams into his 
If the glare is especially bright, a 
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Are YOUR Headlights Dangerous? 


the Blinding Glare that Invites Disaster at Night 


lamp in its and 
the angle at which the 


soeKet 


light beam leaves the 
lens. 

To determine whether 
the lamps are properly 
focused, drive the ear, 
fully loaded, toward a 
wall or other fi it, ver- 
tical surface and_ stop 
about 75 feet away A 
shorter distar will 
serve, but it should not 
be less than 25 feet 


To Test Lights 


Now remove the lenses 
Cover one lamp and note 
the shape and size of the 
reflection that the other 
casts on the wall. Turn 
the her ad- 
justing device with which 
your lamp is equipped 


until you have produced 


screw or ot 


the smallest and clearest 


If your headlights cast a blinding glare into the eyes of the other fellow on 


the road, you are inviting disaster not only to him but to yourself. The possible reflection on the 
pointers below will help to insure you against this danger wall This reflection 
to be most efficient, 
1. Be sure each lamp is in should be circular in shape 
focus TI aed = 
Ss. 1at lamp now is in proper focus. By 
2. See that each light beam is E 


turning the adjusting screw, you have 
moved the lamp backward or forward 
until it has reached the particular point 
in relation to its reflector that is called the 
focus. When the lamp is in this position, 
all rays of light emerge from it in parallel 
lines. When the lamp bulb is in 
the focus, the rays cross; when in 
the rays diverge. 


directed so that the top of the 
beam is at the level of the lamp. 

3. Equip the lamps with anti- 
glare lenses. 

4. Be sure the lenses are right 
side up. 

5. Use lamp bulbs of not more 
than 21 candlepower. 

6. Examine and test your 
headlights frequently, according 
to directions on these pages 


front of 
rear, 
In either case in which 

































Above Reflection of a 
correctly focused head- 
light with lens removed 
At the left Round re- 
flections from both lamps 
when orrectly focused 


















Above: Oval reflection, 
correct focus, with lens in 
place. At the left: Cor 
rect combined reflections 
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25 feet, 


Fig. 2. ‘ Ahead of focus; rays converge 


the lamp is out of focus, the reflection on 
the wall will be a large ring and not a 
The rays that 
compose the upper portion of this large 
ring are the dangerous ones that are pro- 
jected into the eyes of approaching mo- 
Adjust the second lamp in the 


small, solid round spot. 


torists. 
same way. 


Having completed these adjustments, 
replace the lenses on the lamps, making 
sure that they are right side up. 
diately the reflections on the wall become 
The reflections of lamps 


oval in shape. 


Correct headlight reflection at a distance of 
produced when lamp bulbs are at 
focus, as in Fig. 1 at the right. 
the reflection is at automobile lamp level 
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The top of 





Imme- ADJUSTING RATCHET 


SCREW 


should combine to produce a flat oval 


reflection. 
beam. 


height of the waistline of a 
grown person. With a light 
car this level should be even 
lower, for when several 
heavy people enter the car, 
their weight tilts the front 
end. 


Correct Headlight Angle 


Most 
with an adjusting device to 
tilt the headlights. If your 
car is not provided with an 
appliance of this sort, you 
must bend the lamp brack- 
ets until the proper beam 
level is obtained. If when 
you sit in your car, you can 
see with reasonable clear- 
ness the head or neck of a 
person standing from 25 to 
75 feet away, the beam cast 
by your lights is too high. 
Either the focus must be 
changed, or the lamp must 
be tilted down. 

In addition to the two 
all-important considerations 
mentioned above, the lights 
can be improved further by 


When this is obtained, the 
lights should be adjusted for height of 
The top of the beam should be at 
the level of the lamps, or at about the 


dered lampblack. 












SETSCREW 


Four standard headlights, showing controls 
by which lamp bulb is adjusted to focus 


using anti-glare lenses and polishing the 
reflectors with a soft cloth dipped in pow- 
The various makes of 
special anti-glare lenses are of two kinds 





Dangerous headlight reflection, at a distance 
of 25 feet, produced when lamps are out of 
focus, as in Figs. 2, 3, and 4, below. The rays 
that mount above lamp level are dangerous 





Fig. 3. Below reflector; rays scattered 





—diffusing and deflecting. Diffusing 
lenses resemble ground glass and scatter 
the beam. Deflecting lenses merely take 
those beams that project upward and 
bend them down so that none will rise 
above the lamp level. Although most of 
these devices will accomplish the desired 
purpose, there are some which bend the 
rays down so much that they strike the 
road just in front of the car. While this 
eliminates glare, it also eliminates a good 
view of the road. 

Another important consideration is 
that the lamps be of proper candlepower. 
Too intense a light from the lamp will pro- 
duce too sharp a beam. Even though 
this may not shine directly into the eyes 
of an approaching motorist, it may be 
strong enough to cause him 
annoyance. 





cars are provided” 









The Valve Inside.—This small, but im- 
portant piece of mechanism, consisting of 
a plunger faced on one end with a rubber 
plug and surrounded at the bottom by a 
small spring, plays a vital part in the life 
of your automobile tire. Inclosed within 
the tire valve stem, it is the mechanism 
that opens to permit the entrance of air 
during inflation, and automatically closes 
to hold the air within the tire tube during 
service. In large pneumatic tires it is called 
upon to hold back a pressure of more than 
100 pounds, a pressure that increases with 
severe road jars. 

During inflation, air pressure from the 
pump forces the plunger inward against the 
spring. As soon as this pressure is released, 
the spring forces the plunger back into 
position, where the rubber plug acts as a 
washer to prevent escape of air from the tire. 

The valve cap always should be screwed 
firmly over the valve stem to keep out dirt 
and to provide a secondary seal against 
escape of air. 
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If you follow these pre- 
cautions, you will find you 
have an ideal light preceding 
your car—one that will illu- 
minate objects sufficiently; 
one that will throw its 
brightest rays on your side 
of the road; and sufficiently 
close to the car to see the 
road ahead; one that will 
permit you to view the full 
width of the road for at 
least 200 feet, but with- 
out casting a dangerous 
light into the eyes of other 


RUBBER drivers. 

PLUG Furthermore, you will be 
spared the annoyance of 
continually turning on and 

~ off your lights, a dangerous 

SPRING practice in itself. 


rs ANOTHER use- 
ful article next 
month, Mr. Platte 
will tell how you can 
Set more miles to 4 
gallon of gasoline. 
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Chinese Game Table Has Every Playing Aid 


OLORFUL, picturesque, and 
fascinating as is the ancient 
Chinese game that has be- 
come, under its many aliases, one of 
the leading indoor pastimes of the | 
country, it is doubly enjoyable when 
played at a properly equipped table. | 
Many costly sets are being used 
on rickety card tables with loose tile | 
racks that do neither the game nor | 
the set full justice. The table should ' 


be especially built for the game, with ia 


convenient racks and counter hold- | | 
ers and a felt-covered playing surface |_|! 
for building the wall of tiles; and it H 
should have a finish and style to /+ 
match the workmanship and appear- ! 
ance of the Chinese pieces and beauti- 
ful cabinets in which they are stored. 
Such tables can be purchased for 
prices ranging from $25to$75 or more. 
The cost of making them, however, 
is very much less, especially as ex- 
pensive hard woods need not be used. 

The table illustrated; which was 
designed by George F. Kaercher, of 
Philadelphia, a furniture factory 
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three alternative leg designs, 
of racks, corner bins, and ashtrays 


Fig. 2. The table. 
and details 









“arr Va ey tes = fon shop The foundation of the table top is 
! ~ te i s th: at- . . 
Ld SS cctails of this at- 4 base made of four pieces of white- 








superintendent, combines all the qualities 
desirable for comfort and convenience in 
playing the game and at the same time 
has the appearance of fine workmanship 
and finish sometimes lacking in even ex- 
pensive commercial tables. 

While the table shown in the central 
illustration (Fig. 1), will fold up and can 
be stored away in a relatively small space, 
it is of substantial construction through- 
out. Non-folding variations of the same 
design are equally practical, in which case 
legs of any of the three types shown in 
Fig. 2 are alternatives for the plainer legs 
illustrated in Fig. 1. 

The racks for the tiles are fastened to 
the rim of the table. The counter holders 
are semicircular troughs or bins that run 
around the edge. Ashtrays are also pro- 
vided for the convenience of those who 
like to smoke while playing. 

The top is 3 ft. square, the overall 
height is 2 ft. 83¢ in. The legs, like all the 
other parts, unless otherwise noted below, 
are maple, oak, or poplar. They are 134 
in. square and two of them are 2 ft. 65¢ in. 
long, the other two being 2 ft. 47, in. The 
corners of the legs are relieved by being 
beaded, as shown in Fig. 2, but other 
styles have the square legs with the edges 
only slightly roundea or plain tapered legs. 

The two longer legs are connected by a 
rail 7% by 61% in. by 2 ft. 7 in., to which 
each is fastened with three °,-in. dowels. 
The two shorter legs are similarly fastened 
to a rail 7% by 414 in. by 2 ft. 7 in. 


tractive piece are 
contained in POP- 
ULAR SCIENCE 
MONTHLY’S 
Blueprint No 


wood 14 by 34 in. by 2 ft. 11}< in., 
mitered and doweled together to form 
a frame. To one flat under surface 
of this frame is hinged the pair of 
longer legs with 134 by 21% in. hinges. 
To the rail that connects the other 
two legs is screwed a hinged filling 
piece 14 by 14 in. by 2 ft. 7in. Two 
hinges are fastened to this filling 
piece and also to a heavy block 134 by 
334 in. by 2 ft. 101% in. This block, 
which lies flat against the under side 
of the table frame, is notched out, as 
shown in Fig. 8, to permit the ends 
of the legs on the other side to enter 
it when they are folded. 

The rim of the table is 
made of four pieces 7/16 by 
4 in. by 3 ft., mitered and 
doweled. The top and bot- 
tom outside edges of these 
pieces are beaded to give a 
finish corresponding to the 
legs. 

, The racks, which are fastened to 
the rim, as shown in Figs. 1 and 2, are 
shaped from pieces 15/16 by 15/16 by 


32 


at 


17 in., with ends cut from pieces 5/16 by 
(Continued 


on page 118) 
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ew Furniture Salvaged from Old 
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By Capt. E. A. McCann 


Y POSITION was perhaps a little 
unusual, though it is the kind of 
thing that, with variations, is 

likely to happen to many. I took one 
floor of a house that was being recon- 
structed and found therein six bureaus 
and commodes, all very dilapidated and 
apparently only fit for kindling-wood. 
They were, however, made of good oak, 
and it struck me that they might be con- 
verted to my uses, thus saving the buying 
of new furniture, which would most 
likely not be so suitable and certainly 
would not have the same interest for me. 

Two of the chests of drawers I cleaned 
thoroughly with lye and carbolic, sand- 
papered, tightened up the screws a bit 
and enamelled to go with the color scheme 
of the room. As this room had not too 
much light, I papered the walls a corn 
color, used bright blue curtains and 
cushions, and enamelled the furniture a 
rich, tawny yellow, with a pale blue stripe. 

One of the bureaus was a small sawed- 
off highboy. In this I left the lower 
batten and drawer-slide and shifted the 
middle one halfway between. Then, from 
the old drawers, with the addition of some 
spare wood, I made two drawers and par- 
titioned them so that one side of each 
would take letter folders. 

The balance of the space in the top 


one was left for a card index, envelopes, 





eee 




















Above, at left: A rebuilt stationery cabinet. 
Center: A dresser and (at right) the dilapi- 
dated commode from which it was built 


notebooks, and the like, and in the bot- 
tom drawer I put a slide halfway up to 
take ink and other bottles, rubbers, and 
writing materials, with room below for 
compasses, and other drawing equipment. 
I put easy running ecisters on this and 
now have a handy cabinet for my writing 
materis], which I can either work on or, 
better, draw up to the table. This saves 
me a lot of walking about. 

The bookrack on top is made from a 
piece of packing case with a nice grain, 
stained green. It is just two frames 
about 14 by 10 in. hinged together in 
front, with hinged legs on either side 
and a narrow ledge in front. 

One of the commodes I made into the 
little Welsh dresser shown by fitting a 
new door on the left and raising the back 
with shelves. I used the posts and panels 
at the sides of the shelves to carry out 
the same pattern as the sides below. The 
back I panelled quite flat with 3<-in. 
whitewood. The shelves are of oak from 





another piece with narrow battens to 
keep the plates from slipping. 

This piece I paintéd to match with the 
same blue stripes, but with the addition 
of designs on the doors and drawer, as 
they looked rather blank. The motif 
below is based on hunting implements, 
because that is where the food is kept, 
but on the drawer it is weapons, as a 
yarning, because the ‘‘near’’ silver re- 
poses there. With blue and white china, 
ranging from 10 cents a piece to valuable 
Chelsea and Chinese, it looks fine. 

I kept all the furniture short, as the 
ceiling is not very high. One must always 
think of these things when furnishing. 

The handles all through are just cheap 
pierced brass, but I enamelled them blue 
and then rubbed off the high lights wiih 
a cloth pad so that they have the poly- 
chrome effect. 

Thus it will be seen that with some in- 
genuity and the aid of simple tools and 
paint or, if you prefer, stain and varnish, 
many apparently worthless pieces of 
furniture can be made into something 
quite handsome, that will be much nicer, 
at any rate to you, than what you buy 
ready made, and the saving is consider- 
able. 

Incidentally, in the basements of most 
apartment houses and many homes may 
be found quantities of dilapidated fur- 
niture that may be had for a smile, per- 
haps aided in some cases by a small tip. 


Boys Enjoy Speedy Coasting with Roller-Skate Scooter 


By Dale R. Van Horn 


UN in roller skating on 
smootn 
doubled 


speedy, 


pavements is 
light, 


scooter. 


with this 
one-wheel 

Carryingit, theskater speeds 
along as fast 


Then he 


as he can go. 


Ce 


swings the seooter 
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between his legs, sits down 

on the seat, and, with the knee rest Built from 

upon his knees, coasts as far as the wood picked up ; 
from the scrap a 


momentum will carry him. 

The materials can, for the most 
part, be salvaged from the scrap pile. 
The hardwood wheel is 4 in. in dia- 
meter and 1 in. thick. It will have 


pile, this unique 
scooter adds 
immensely to 
the 

roller 


sport of 
skating 








ot See to be turned in a lathe, cut 
3] with a keyhole saw, or shaped 
with a chisel after the stock 
has been mounted on any r 
volving spindle. The main 
bar should also be of hard 
wood, although this is not 
absolutely necessary, and the 
joints should be screwed. 

The accompanying _ illus- 
tration shows how the parts 
are assembled, and how each 
is shaped. When painted in 
bright colors and carefully 
finished, this device will in- 
sure any boy many hours of 
happy outdoor sport. 
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FREE — Book on Wood Finishing 


Our book gives complete instruc- 
tions for finishing all wood—hard 
or soft—oldornew. Tells how in- 
expensive soft woods may be fin- 
ished so they are as beautiful and 
artistic as hard wood. Explains 
just what materials to use and how 
to apply them. This book is the 
work of experts—beautifully illus- 
trated in color—gives covering ca- 
pacities—includes color charts, etc. 

















you a copy of this 
authoritative book 
on Wood Finishing, 
without cost or ob- 
ligation. Just fill 
out and mail the 

coupon below. 


JOHNSON’S 


Johnson’s Wood Dye has many uses, for both the 
artisan and amateur. Architects and contractors 
Specify it for coloring woodwork and flooring in new 
buildings. Painters and decorators use it with equal 
Satisfaction on new and old wood-work of all kinds. 
Housewives delight in it for doing over old furniture 
and for coloring reed and wicker baskets, etc. Manual 
training teachers and pupils use it for finishing their 
models. Upholsterers, furniture repairers and 
cabinet makers find it “just the thing” for their work 
old and new. 


S. C. JOHNSON & SON 


“The Wood Finishing Authorities’’ 


Wisconsin, U.S. A. 
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WOOD DYE 


Johnson’s Wood Dye is very easy to apply— it dries 
in four hours and will not rub off or smudge—pene- 
trates deeply, bringing out the beauty of the grain 
without raising it. Made in fifteen popular shades 
all of which may be easily lightened, darkened or 
intermixed. Full directions on every label. 


s S.C. JOHNSON & SON, Dept. P. S. 3, RACINE, WIS. 4 
“The Wood Finishing Authorities’’ 
3 Canadian Factory—Brantford 4 
tj Please send me free and postpaid your Instruction Book on Wood J 
ft Finishing and Home Beautifying. " 
' MY DEALER IS ; ' 
j My Name 4 
BH Address LJ 
' City and State A 
haesmeweucece:macseuavcncucanaucecad 
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How to Construct a Modern Built-In Buffet 


ANY recently constructed houses 

have built-in buffets, dining al- 

coves, bookcases, and the like, 
but the majority of small dwellings have 
none of these conveniences. Perhaps 
nothing in woodworking brings greater 
satisfaction to the home mechanic than 
the building of features of this kind, 
which are well within the 
ability of any man who 
can make good joints in 
wood. 

The buffet illustrated is 
a recent design that has 
proved popular in new 
houses. As it stands out 
in the room rather than in 
a recess, it can be built 
into an old house as easily 
as in a new. 

The construction is rela- 
tively simple. No elabo- 
rate cabinet work is neces- 
sary; in fact, all the 
joints are nailed except 
those in the doors, and the 
doors usually can be ob- 
tained quite reasonably at 
a sash and door mill. 
Wood to match the trim 
of the room should be used if the 
buffet is to be varnished, or pine or 
any easily obtainable soft wood, if 
it is to be enameled. 

Once the method of building the 
buffet is understood, it is easy to 
modify the proportions and design 
to suit any given room. The one 
illustrated is in a large dining- 
room and its proportions are gen- 
erous. The top or countershelf is 
2 ft. by 6 ft. 8 in.; the height of the 
buffet proper is 3 ft., and the mirror 
back extends 1 ft. 6 in. more, 
making the total height 4 ft. 6 in. 

The mirror is the most expensive 
item, in this ease costing $18. The 
lumber cost $14.50, the doors $7, 
and the hardware $2.20. The 
building time was 30 hours. 

Draw on the floor the outline of 
the frame of the buffet, making the 
length 6 ft. 6 in., the width 20 in. at 
the ends and 23 in. at the parti- 
tions. The partition lines are 
spaced 1 ft. 6 in. from each end and 
like the end lines are squared out 
from the wall. Nail cleats on the 
floor 34 in. inside of each end line, 
and 3¢ in. to the side cf each parti- 
tion line, and plumb up lines on the 
wall from these. 

Glue up the counter shelf, ends, 
and partitions, using corrugated 
joint fasteners every 12 in. on the 
While the glue is 
drying, nail on the wall cleats. 
Measure up from the floor 2 ft. 11 in., 
and level Nail a 1 in. by 3 in. 
cleat to the wall with eightpenny nails, 
being careful that the ends do not project 
beyond the end plumb lines. Lay off the 
following distances from the top of this 
cleat downward: 4 in., 4 in., 2% in., 
4 in., 2% in., 5% in., 2% in., 


under side. 


across. 


5 9 514 in. 
Rough 21!4-in. cleats are leveled across 
from these points to support the rear 
ends of the drawer slides, as shown in the 
perspective illustration of the frame. 


TOP RAIL 


molding, 


By Edwin M. Love 


When the glued-up stock is dry 
enough, surface the end pieces and parti- 
tions and scribe them to the wall, being 
sure to keep the front edges plumb. Nail 
to the floor cleats and tack a brace across 
the tops to keep the pieces in position. 

The 4 hanging stiles are next cut to 
length, the corner stiles mitered to 
the ends, and the drawer stiles 
shaped to the proper angles by plan- 




















MUNTIN 


WALL CLEATX 








and ends ‘ 
1 pe. 1 by 12 in. by 14 ft., ‘‘s4s,”’ for « 
, shelf 
wate” fp 1 pe. 1 by 6 in. by 14 ft., ‘‘s4s,” for 
MIRROR FLOOR CLEAT —— Iront ; ow eae, 
2 pe. 54 by 6 in. by 10 ft., “‘s4s,”’ for 
The completed buffet, the general construction of the frame, 4 Si i i rig 3 iS i ee 
4s of 3-in. drav yottom 
and details of drawers, countershelf edging, mirror cap, base 1 fy a ee is ray eanabes eae 
and method of nailing together rails and stiles ; in ding : : 
1 pe. 11% by 8 ft. cove, for mirror sli 
1 pe. 2 by 12 ft. cove, for counter s 
; 1 pe. 3¢ by 34 in. by 12 ft., base sho 
ing a bevel on one half of the width only. 1 pe. 5¢ by 214 net by 12 ft. wainscot cap 
m . x ae as i pe. 54 by 4 in. by 12 ft. baseboard 
The thinner edges are placed on the [oc Clr 6 in ey €8 1h, sheathing tb } 
drawer side. down center for floor and wall cleats 
' : . : slides, etc. 
Cut the rails between the stiles, getting 4. ....), doors to fit openings 
the positions by leveling across from the 2 pair 24 by 214 in. loose pin butts, dull br 


tops of the cleats. Toenail the joints 
with 4 sixpenny finishing nails, as shown, 
and nail in the muntin. 

The drawer slides, made of 1 in. by 
3 in. stock, are placed in the center of the 
drawer openings, the upper edges pro- 
jecting above the rails }2 in. Two 


narrow strips are cut between the upper 
rail and cleat to prevent the upper 
drawers from sagging when opened. At 
the back end of each slide nail a block to 
the wall as a drawer bumper so as to 
prevent strain on the edges of the 


drawer fronts. 

Nail 1 by 11% in. shelf cleats to the 
ends and partitions, placing the lower 
cleats so that the shelves will project 
l4 in. above the bottom rails to form 
door stops. 


The upper shelves should be 
1 ft. 6 in. above the lower. 
Counter-shelf cleats are 
put in as indicated. 

Surface the counter 
shelf, flatten the under 
side where it bears against 
the cleats, cut to a length 
of 6 ft. 8 in., and scribe to 
the wall. Nail securely 
to the cleats, and then cut 
and dress the front edge, 
allowing a projection of | 
in. beyond the stiles and 
rails. In putting on the 
wainscot cap edging, al- 
low a 4-in. margin on 
shelf. Make all the angle 
joints accurately and glue 
as well as nail them securely. 
Fit the 2-in. cove underneath: 
then fit the base and shoe. 

The mirror frame is_ mitered. 
Except at the top, where 3-in. stock 
is used, the frame is 1 by 11% in. 
Before installing the mirror, paint 
the molding, as the back edge will 
be reflected in the glass. 

In hanging the doors, be careful 
to allow about 1/16 in. all around 
for clearance if the buffet is to be 
painted. If it is to be varnished, 
the clearance may be a little less. 

All the woodwork should _ be 
carefully scraped and sanded before 
finishing in either varnish or 
enamel, as the least rough spot, 
plane mark, or open joint will show. 

Hardware, other than the hinges 
used for hanging the doors, should 
not be put on until the finishing 's 


complete. 
The bill of materials follows: 
3 pe. 1% by 2% in., net, by 16 ft. 
(surfaced on all four sides.) 
1 pe. 1% by 1% in. by 12 ft., ‘‘s4s”’ 
1 pe. 1 by 3 in. by 14 ft., ‘‘s4s”’ 
2 pe. 1 by 1% in. by 12 ft., “s4s”” 


3 pe. 1 by 12 in. by 12 ft., ‘‘s4s,’’ fors 





50 corrugated 5¢-in, steel fasteners (clamp 1 
10 drawer knobs for drawers and doors 
2 forge catches 
1 12 by 75 in. plate mirror 

In ordering, it should be remember] 
that surfacing of finished stock reducé 
the actual dimensions 14 in. to °; 
below sizes ordered, unless marked ‘‘net 
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form ge Eveready Radio Battery represents thirty years of battery 
pe be building experience. Each Eveready Battery represents millions 
agi of dollars invested in men, methods and machinery. Overseeing 
Eveready production is the greatest battery laboratory known to 
wail science, where every particle of raw material is required to pass 
7 é » 
eae a Eveready’s exacting tests. Toinsure Eveready serviceability, batches of 
length | Eveready Batteries are constantly being set aside for performance tests. 
' > t 3 . . . ; 
= 2 And, finally, daily shipments keep dealers supplied with fresh Eveready 
encut ff Batteries, packed full of power. 
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The radio dry cell triumphant | 
= . ) For economical, satisfactory radio, light the filaments of - | 
egg | = __ your dry cell tubes with the Eveready Dry Cell Radio “A” 
oe Battery. Will unfailingly outlast any other at % ampere current. Full | 
toc instructions for getting this Economical Eighth on labels and in our | 
cas be booklets. This battery will exceed your expectations in economy and | 
i before performance. | 
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Speedy and Accurate Ways of Boring 


i RROR in machining. Score in 
finished bore of cylinder casting. 


Mechanic Joseph Dyson. Hired 
Feb. 20, 1922. Reported for inspection 
and action.” 

This report was the signal for the dis- 
missal of mechanic Dyson. He had not 
studied the methods of finish boring very 
carefully and as a result had used too 
little lubrieant. This ruined the casting 
and he lost his job. 

While most mechanics know 
something about tools for enlarging 
and finishing cylindrical openings 
and realize that various kinds of 
boring tools are available, there 
are few who have studied boring 
operations sufficiently in relation to 
speed and accuracy. Many machine 
hands are lost when it comes to 
finish boring holes of large diameter 
or in work of unusual character. 

Before starting a boring job, the 
mechanic should analyze the situa- 
tion and decide on the type of tool 
that will give the best results. ,He 
must then see that all the cutting 
edges are in good condition. A 
proper holder must be selected so 
that the tool won’t slip and gouge 
the work. Lastly, he must make 
sure that the proper kind of lubri- 
cant is fed to the cutting edge in sufficient 
quantities to insure best results. 

, ' , A dependable 

leet ike | practice for lathe 
| boring is a fixed 
| cutter in the tool- 
| post of the cross- 
: slide. It must be 
f ae | sufficiently long, as 
| shown in Fig. 1, to 
make the complete 
3 bore without shift- 
wwo ing the tool. The 
angular shaped 
nose of the tool 





Fig. 3 WOR 


Typical lathe boring tool, adjustable boring 
tool, and a simple double-edged cutter 


By George Arthur Luers 


Mechanical and Automotive Engineer 


and the steadying land below the cutting 

edge permit rapid cutting and still produce 

a smoothly machined surface. With tools 

of this shape there will be no excess chat- 
ter, and scale riding will be eliminated. 

Instead of holding the tool rigidly in a 

toolpost, it may be necessary to have it so 

that it can be easily adjusted. For this 

purpose the ad- 

justable boring 

tool shown in Fig. 

2 will be found 

satisfactory. The 

tapered shank fits 

either the lathe 

tail spindle or 











Packed 
for obtaining 
a glass finish 


the spindle of a vertical or horizontal 
boring machine. A single tool is fastened 
in the swivel by means of setscrews, and 
two adjusting screws permit adjustment 
of the cutting edge within a limited range. 
This type serves as a good all-purpose 
tool and the method of support provides 
the requisite steadiness to prevent chatter. 


Using a Double-Edged Cutter 


Where holes are deep, it is best not to 
attempt any boring with a single tool in a 
long boring bar since excess chatter is sure 
to result. For this purpose, a double- 
edged cutter will be found more satisfac- 
tory. Figure 3 shows a simple type. The 
tools should be set at equal distances from 
the center of the bar in order that the op- 
posite cuts will have equal resistances. 
In this way great smoothness can be 
obtained. 

While the long bar usually is used in a 
drilled hole, it will give good results even 
in a pipe having hard scale. Since the 
cutting edzes are balanced, there will be 
no tendency to ride the scale. For this 
reason {i.e edges can be ground to the 
usual taper of a drilling bit. The tool may 
be made of one or more pieces, but it must 
be possible to move out the tool as wear 
occurs. The wedge method of holding 
the tool in a rectangular slot is both simple 
and dependable, for it holds the tool firmly 
and allows for easy adjustment and re- 
moval of the tool for grinding. 


Having decided upon either a single- or 
double-edged cutter, the mechanic’s next 
consideration should be the _ holder. 
Figure 4 shows four methods in addition 
to the wedge method just mentioned that 
are considered satisfactory in making 
boring-tool holders. 

Where additional support is needed, the 
upper twu holders can be used to advan- 
tage. Here the tool is away from the end 
of the bar and the end can bear in a jig or 
bushing guide. The screw method shown 
below is applicable to cutters at the end 
of the boring bar, while the wedge and 
screw conjointly are used when finishing 
the extreme end of a bored recess. While 
all of these methods are correct, the selec- 
tion of any one of them depends upon the 
special job that is to be done. 

In all holding methods the wedges 
should have very slight tapers and 
the screws should be sufficiently 
large so that there will be no loosen- 
ing or shifting under the cutting 
strain. Just a slight shift may pro- 
duce an ineradicable gouge. 

One of the hardest problems of 
the mechanic is the construction of 
a suitable tool for recess boring. To 
be successful, it must be made so 
that the tool can be expanded and 
also contracted for withdrawal. 
Wedges will serve to open the _ tool, 


but they will not facilitate the closing, 
with the result that the tool protrudes 
as it is withdrawn and a gouge is made 
in the work. 

Figure 5 shows a tool that has worked 
satisfactorily in recess boring. 
Continued on page 108) 
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Fig. 4. Four methods of holding tools in 
boring bars, each having special advantages 
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Fig. 5. One of the most successful types 
of adjustable boring bars for recessed work 
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accuracy In your work is best assured _ 
Starrett Tools. Write for a free copy of 
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“You Bet 
he’ll pass it” 


‘‘Nothing comes back from the Inspector 
after it's been O. Kayed by this Starrett 
‘Mike.’ But it’s not so surprising at that, 
when you stop to think about it. He uses 
a Starrett himself,” 





STARRETT MICROMETERS 
ARE BETTER 


here’s why— 


EASILY READ—notice the large Barrel and 
the clean-cut, distinct graduations. 


SLEEVE ADJUSTMENT —a recognized tri- 
umph in tool design. Easier and more exact 
than the usual anvil adjustment. 


IMPROVED RATCHET STOP—A wonder- 
ful aid to accurate gauging. 


PERFECTED LOCKING DEVICE —Aslight 
turn of the nut locks the spindle firmly. 


STARRETT DESIGN, WORKMANSHIP and 
FINISH — assure you of a Micrometer that is 
not easily sprung, is simple to adjust, and is 
good for years and years of reliably accurate 
service. This Starrett 226 is supplied singly or 
in sets (combinations from 0 to 3 and 0 to 6 
inches) as desired. 


THE L. S. STARRETT CO. 
The World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
ATHOL, MASS 












Boring or turning, inside or outside ‘mike,’ 


the Starrett Catalog for a complete de- 
scription of every Starrett Micrometer. 
Ask for No, 22-W. 
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R. 6393. Sabre clip 
blade, curved pen 
blade and scribing 
blade. Stag handle, 








What Remington Steel 
in a Pocket Knife 
Means to Craftsmanship 


ANY a man has thought his days for making things 

with a knife were over. Now look at him—happy 
doing ingenious and practical things. All the old knack 
has come back— brought to the front again by finding a 
pocket knife that is a real tool for a craftsman. 


Thanks to Remington—and Remington’s long experience 
in the hardening, tempering and working of steel. 


And more than that— Remington’s ideal of making knives 
up to the exacting standards of the rifle maker, 


See the Remington Knives at your dealer’s — knives for 
fishermen, campers, farmers, mechanics, carpenters,— 
knives forevery body. Specific Knives for Specific Purposes. 


To make sure of getting a Remington see that the name 
Remington is stamped on the heel of the blade. 


Write for circular on Remington Carpenter’s 
and Mechanic’s Knives 


Remington Arms Company, Inc., New York City 
Established 1816 


R. 3273. Strong spear 
blade, sheepstoot blade 
and pen blade. Stag 
handle. 


Remingion, 





THE AUTHORITY 'n FIRE ARMS, AMMUNITION AND CUTLERY 
Also makers of Remington Cash Registers 














Simplifying a Rush Job in the 
Pattern Shop 
By M. E. Duggan 


What makes a mechanic successful? 
That really is the subject of this 
article by Mr. Duggan, who speaks 
with the authority of a man 44 years a 
mechanic and perhaps the best known 
foreman pattern-maker in the United 
States. In his story of a draftsman’s 
thoughtlessness, a pattern-maker’s in- 
difference, and a foundryman’s quick 
wit, he shows that common sense and 
cooperation are essential in solving the 
many puzzling problems that confront 
every mechanic. 


MECHANIC who knows his own 
little job will probably keep it. The 
man who knows how to do his job so that 
it will fit in well with the next man’s, is 
the one who gets first consideration when 
there is a vacant foremanship. It is fatal 
for any mechanic to allow his own highly 
specialized work to absorb his interest to 
such an extent that he does not know 
what the previous man has done and 
what the next man is going to do. 
Recently a striking and, to my mind, 
most interesting example of this came 
to my attention. A cast-iron drum had 
broken and the best promise that the 
manufacturer of the machine could offer 
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The finished surface at A made the pat- 
tern of this drum a puzzling problem 


for a new part was delivery in about 12 
days. So the mechanical department 
decided to do the job in the company’s 
own shops. 

The broken casting was taken into the 
drafting room for a drawing to be made. 
With great pains, a draftsman laid out 
the drawing, marking all surfaces to be 
finished as in the original. He completed 
his own little job to his own satisfactior 
and apparently it was correct in every 
detail. What he did not realize was that 
by a single f or finish mark on the drawing 
he had given the pattern-maker a job that 
would tax his ingenuity to the utmost. 

The original casting (Figs. 1, 2, 3, and 
4) had a finished interior surface (indi- 


cated at A) extending 4 in. up from the | 


base, and this “finish”? came mighty near 
finishing the pattern-maker. And there 
was no good reason for introducing this 
finish, as no other part fitted into it. The 
(Continued on page 90) 
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for Economical Transportation 








When low priced cars came on the market, PRICE 
was the magnet that drew buyers because low price 
made automobiles possible for millions hitherto de- 
barred from the advantages of motor transportation. 


Time and experience have developed the fact that 
purchase price—although an important factor—must 
always be considered in connection with operating 
and maintenance costs. 


Chevrolet prices are not the lowest on the market, 
yet Chevrolet economical transportation averages 
lowest in cost. This average cost considers the pur- 
chase price, interest on investment, depreciation and 
all operating and maintenance costs. 


A detailed comparison with any other car in the low 
priced field will convince you that Chevrolet is the 


‘we United States manufactur- 
"8 plants, seven assembly 
lants and swoCanadian plants 








Prices f. o. b. Flint, Mich. 
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The Economical Quality Car 


best buy because of its superior quality and because 
the purchase price includes full equipment. 


More than a million Chevrolets are now in use. 
Twelve huge plants are now building them at the rate 
of two thousand five hundred per working day. 
Nearly one-half million Chevrolets were bought in 
1923—far exceeding in number the sales of any other 
quality car. 


Thus, our statements have the strongest possible back- 
ing, namely, the faith and patronage of the American 
people who know automobiles and know practical 
values better than any other people on earth. 


Let any one of our seven thousand dealers show you 
our seven types of cars and explain how easy it is to 
get one and enjoy its use. 


Chevrolet Motor Company, Detroit, Mich. 


Division of General Motors Corporation 


Chevrolet Dealers 





and Ser 


i he i ’ Superior Roadster - - $490 Superior Sedan - = = = $795 vice Shatiens, areten eae 
ve us >. . ° + 4 , s ° 
lage ane <ongest groguctree Superior Touring - - 495 SuperiorCommercial Chassis 395 Applications will be con id- 
‘pacity in the world for : ee . ; : ered from high-grade dealers 
‘"gh-grade cars and make Superior Utility Coupe - 640 Superior Light Delivery - 495 4, ly, for territory 
Possible our low prices. Superior 4-Passenger Coupe 725 UtilityExpressTruckChassis 550 not adequately covered. 
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CHOOSE the KEYBOARD 
ourself ! 





The New “XC” Corona 


Now you can own a typewriter with a keyboard 
designed for you, personally! Mail the coupon and 
get the facts about this wonderful new machine. 


ELL us the kind of work you do, and 
we will show you your own keyboard 
— fitted with the very characters you need! 


Think of the joy of being able to write 
just what you want to write instead of 
turning out makeshift work with a type- 
writer that lacks the keys you need most. 


Why this machine 
fits your work so well 


Frrst of all, it has 90 characters, 6 more 
than the ordinary office typewriter. That 
is the secret of its wonderful convenience — 
its adaptability to your work. 


It is not a freak machine—nor is it compli- 
cated. It is simply a regular Corona, with 
every modern improvement—with 6 extra 
characters added to the keyboard. 


Choose your own keyboard 


Do you want a full range of fractions? 
You can have them. Or we can give you 
chemical or medical symbols, mathematical 
signs and exponents, or a full set of accents 
for foreign lan- 
guages. 








y e 
New 
— 
NI 

1 
There is a Corona store nea AN amie 
you where you can see this new 
model and arrange to buy or Address 
easy terms if you desire faii 


the coupon for full particulars. 


Occ 


add ress of n 


With a machine like this, typewriting be- 
comes a real pleasure. You’ll do better, 
neater work with far less effort. 


And the price is low 


Only $55 for this 90-character model, in- 
cluding the neat carrying case—and with 
a keyboard of your own selection. (The 
price of the 84-character Coronaisstill $50.) 


It’s a typewriter you’ll be proud to own, 
a fine-looking machine, and just as good 
as it looks! It has every Corona conven- 
ience, including the wide carriage, the two- 
color, automatically-reversing ribbon, back 
spacer, margin release, etc. 


Proved Durability 


Corona has an eighteen-year record of 
Proved Durability. It is the best type- 
writer investment you can make. 


Don’t delay. Mail the coupon and let us 
tell you the address of a Corona store where 
you can see this new machine. There’s no 
reason why you should deny yourself the 
pleasure and the profit of owning a type- 
writer that is really adapted to your work. 


CLIP HERE AND MAIL 


Corona Typewrit« 
112 Main St., 


Please 


r Company, Inc. 
Groton, N.Y. 
send me full particulars about the 
ii Corona. No obligation on my part. Also 





st store 


upation 








ee 


| 
| 








Simplifying a Rush Job 
(Continued from page 88) 


original manufacturer naturally wished 
the exposed end of the drum casting to 
revolve true, and the draftsman had un- 
thinkingly provided for the same finish, 
overlooking the fact that now the great 
thing was to get the drum replaced and | 
the machine in operation again. 

How often a few strokes of a pencil by 
an unobservant draftsman either can 
simplify or complicate the work of 
pattern-maker, core-maker, molder, and 
machinist. In order to simplify work, the 
draftsman must know general pattern- 
making, foundry and  machine-shop 
practice; otherwise time, labor, and 
material will surely be wasted. | 

The blueprint was then sent to the 
pattern-maker. He realized immedi- 
ately that he would have a ring 4 in. 
thick on the interior of the drum, which, 
if made fast to the drum, would project 
into the sand and lock the pattern firmly 
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The pattern built in segmental courses 
at a cost of much unnecessary labor 


in the mold. It was too late to suggest 
changes in the design, for the work was 
wanted in a hurry. Moreover, he had 
learned that his job was making patterns 
and not telling the drafting department 
what to do. 

After considerable study, he 
to make the ring in segments, loose); 
pinned to the drum pattern. The core 
maker could then draw out the main part 
of the pattern and hook on to these seg- 
ments and pull them out. The patter 
was built in this way and sent to the 
foundry. 

The core-maker shook his head whe 
he saw the task laid out for him. In his 
estimation the pattern-maker should 
have known better than to have made 
the pattern in this way. It was contrary 
to the best molding practice. Besides, 
how were these little segments to be fished 
out of such a narrow cavity without 
damaging the side walls of the mold? 
And how were the walls to be patched if 
they should become torn up? He recog- 
nized it as the style of pattern-making 
known among foundrymen as “passing 
the buck.” 

The pattern-maker, not altogeth 
certain whether he had done his job cor 
rectly, was curious about this particular 
casting and later on inquired about it 
He was shown the finished product 
casting with the bugbear ring nice! 
in place within. Evidently he had mac 
a good guess, and he patted himself o 
the back. While he did not know muc 
about foundry practice, he had prepar¢ 
a difficult pattern that WORKED! 


Continued on page 92) 


decided 


line 

















Ib 


wished 
ting to 
iad un- 
» finish, 
e great 


‘ed and | 


neil by 
er can 
ork of 
er, and 
ork, the 
yattern- 
ne-shop 
r; and 


to the 


mmedi- | 


14 in. | 


which, | 
project | 


1 firmly 


INT 





> 


rses 
abor 


suggest 


ork was | 
he had | 


yatterns 
urtment 


decided 
loosely 
1e core- 
1in part 
ese seg- 
patter: 
to the 


d wher 
In his 


should | 
e made | 


ontrary 


Besides, | 


e fished 
without 
- mold? 
tched if 
2 recog- 
-making 
‘passing 


ogethe! 
job cor- 
rticulal 
bout it 
duct 

g nice}; 
d mac 

nself o: 
w muc 
repare 

D! 





pase 


POPULAR SCIENCE MONTHLY 


91 




















When Perfection Depends on Accuracy 


Forty men—-soaring 2000 ft. above the earth—miles from a 
repair shop in this monster bird of the air- 

Only their utmost belief in the accuracy of its minutest details 
could lead them to so confidently leave earth behind. Such 
confidence could only come from their knowledge that flawless 
materials, the most skilled workmanship, and the world’s finest 
and most accurate tools entered into its construction. 

Brown & Sharpe Tools, “The Standard of the Mechanical 
World” for accuracy, insure the utmost confidence that the 
result will be mechanical perfection. 


If it’s Brown & Sharpe —it must be right. 


Use our Small Tool Catalog as your buying guide. 


BROWN & SHARPE MEG. Co. 
Providence, R. I. U.S. A. 











BROWN & SHARPE TOOLS 


“The Standard of the Mechanical World” 
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Power to Pull Anywhere— 
and Speed as Well 


The travel range of a GMC Truck, 
equipped with the famous GMC 
Two-Range Transmission, is 
limited only by the traction that 
the road bed affords. 


Provided wheels can get a grip, a 
GMC, fully loaded, will go any- 
where. Mud, sand and grades are 
not obstacles. 


Consider this from the standpoint 
of profitable trucking when 
coupled with the fact that this 












pulling power is produced econom- 
ically and in combination with a 
high road speed. It furnishes the 
reason why GMC trucks are found 
upon the hardest pulling jobs and 
why they operate at a substantial 
profit to their owners. 











Consider this also from the stand- ! 
point of the opportunity that this | 
| feature alone affords in the sale of 
GMC trucks. 


Whether you are a truck user or 


as a possible business, write today 
| for information about GMC. Fill 
| out the coupon. There is no 
obligation. 


GENERAL MOTORS TRUCK COMPANY 


Division of General Motors Carporation 
PONTIAC, MICHIGAN 





General Motors Truck Co. 
Pontiac, Michigan 
Department 47 


Please send me further information. 
I am interested in a (truck) (dealership 


Name eee ae 


| 
| 
| 
| Gentlemen: 
I 
| 
{ 
| CO ENE ee ee ee Pr Te 


whether you are considering trucks | | 
| 


| 
| 





Simplifying a Rush Job 
(Continued from page 90) 
But did it? Certainly not at all as the 


pattern-maker intended. As a matter of | 
| fact, the molder did not go fishing around | 


for the loose segments. He placed the | 


pattern on a bottom board, flange down. 
With a drag flask on the board, he 
shoveled molding sand in up to the top 


| of the pattern. He next removed the 
| dowel pins holding the segments, which 
were on top, and extracted the loose | 


pieces from the mold. He placed slab 
cores, taken from the stock core shelves, 
over the circular cavity and continued 
filling in the sand. 

The drag flask finished, the mold was 
rolled over and was then ready for the 
cope. The cope was made and lifted off, 
and the pattern was drawn out of the 


| mold. There was nothing to prevent 


this because the segments were out of 


| the way. The mold, drag and cope, was 








| gated, mended in the usual manner, the 


cope set, and the mold closed. This was 








[Se en awa ea = Fis Sean e A 
— 








The pattern as designed to give utmost 
economy both in pattern shop and foundry 


practical molding practice, although the 
pattern-maker had not been aware of it. 

It is thus seen that even though the 
draftsman may complicate a design and 
the pattern-maker may fall in line with 
him by guessing at molding methods, 
the molder sometimes can help himself 
by using the pattern in a way the pattern- 
maker had not intended. One of the 
greatest drawbacks for the apprentice 
pattern-maker in the acquisition of prac- 
tical knowledge is the ‘‘distance’”’ between 
the pattern shop and the foundry. 

In Fig. 7 (page 90) the pattern is shown 
built up in segmental courses, core 
print at the flange end, and balance print 
at the opposite end. The dish in the 


| flange as well as in the interior of the 


drum is molded in dry core sand. For 
these core sections, core boxes must he 
made. This is a costly pattern and is 
built in a way contrary to the best prac- 
tical methods, but it is a method often 
followed by the pattern-maker who is 
not thoroughly posted. 

Suppose we simplify the whole job, 
starting with the draftsman. Let it bh 
understood that the casting is wanted i 
a hurry and consequently refinements « 
design are not to be considered. The or 
thing necessary is to get the casting mad 
and the machine started. 

Make the bore 10 in. in diameter i 
stead of 1015. This will provide for 
finishing without those annoying segmen! 
pieces. The extra metal will in no wa\ 

(Continued on page 94) 
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The Cold Chisel 

Vichek “high average 
temper” makes it effective 
on awide range of metals. 
A splendidly propor- 
tioned tool made of Va- 
nadium steel of a special 
analysis. 


The Screwdriver 

The Vichek round 
shank screwdriver can- 
not possibly turn in its 
handle. A series of 
forged lugs on the shank 
lock it securely into the 
handle without pinning. 
Crimped ferrule never 
loosens. 





The Open End Wrench 


Drop forged of best steel. 
End jaws shaped and tem- 
pered to stand unusual 
strain. Bar designed for great 
hand comfort. A most reli- 
able wrench. 


The Ball Pein Hammer 

Guaranteed for lifeagainst 
chipping or breaking. 
Vichek tempering produces 
a hard center and tough 
edges. Balanced to be non- 
tiring. Plenty of “spring” 
in tapered hickory handle. 


What Tremendous Vitality They Have 


a tool produced by the Vichek process is a 
guaranteed perfect, long-lived tool because the 
Vichek process is the most advanced that the 
science of tool making has ever known. 


Within fifteen years this institution has become 
recognized nationally solely through praise of 
Vichek tools by mechanics, machinists and the men 


who love tools that serve them uncommonly well. 


The steel, temper, design and balance of Vichek 
tools every basic fundamental— is the result of 
the application of exact science, infinite pains and 
close supervision. They are guaranteed tools al- 
though the name Vlchek on head or handle is all the 
guarantee a user ever requires. 11 rite for our catalog. 


Like, VicGEEk TOOL COMPANY, CLEVELAND; OHIO 


EASY TO SAY VELCHEK 


VLCHEK TOOLS 


MADE BY THE WORLDS LARGEST PRODUCERS OF TOOL KITS 
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The complete keyboard 


makes writing easier 


The Remington is shat portable with 
the four-row keyboard (42 keys)— just 
like the big machines. No shifting for 
figures. Everything arranged according to 
the business standard. Simplest to learn 


and easiest to operate. 


It is compact, light, and easily carried 
in a handy case. Then there is the base- 
board already attached—that makes writ- 
ing convenient in any place or position. 

To countless people who write—much 
or little —the Remington Portable lends 
an indispensable aid. 

Examine the Remington Portable. Sold 
by all Remington branches and over 3, 000 
dealers. A demonstration will prove to you 
its adaptability for all personal writing. 

Convenient time payments, if desired. 
Let us send you “‘For You—For Every- 
body’’. Address Department 67. 

We believe we make the best 


typewriter ribbonintheworld, 
and its name is PARAGON 


Remington Typewriter Company — 
374 Broadway, New York 


REMINGTON 
PORTABLE 


RECOGNIZED LEADER-IN SALES AND POPULARITY 


BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 





(Continued from page 92) 


interfere with the purpose of the casting. 
On the contrary, it will give added 
strength to the drum. 

In place of a built-up pattern in seg- 
mental courses, which involves increased 


| labor, material, and time, turn the flange- 





Glue together six staves as shown in Figs. 
6 and 8, leaving one open joint through 
which a bandsaw can be passed. Hold 
this together with a pinch dog and de- 
scribe two circles to mark the outer and 
interior surfaces of the drum. Insert a 
bandsaw through the opening left for it 
and cut along the inside circle, making a 
slight bevel. Then repeat the operation 
on the outside. 

If the job has been done well, it should 
be necessary to add only a sandpaper 
finish. Next, fasten the head to the drum 
and coat the whole with black varnish. 
By passing a lighted alcohol lamp over 
the surface, the alcohol can be burned 
away, leaving a hard and dry varnished 
surface. In this way it becomes un- 
necessary to wait three or four hours for 
the varnish to dry. Sandpaper the pat- 
tern and it is ready for the foundry. 





Reversing an Electric Motcr 


HERE are times when the rotation 

of an electric motor must be reversed. 
With direct current it is necessary only to 
interchange the line connections of either 


the armature or field. If both are inter- 





3 POLE DOUBLE: , 23 | 
THROW SWITCH fl 


STARTER > a 
| = 

3 ee 

3 


FROM LINE " res 


! 














Wirng diagram, showing use of three-pole 
double-throw switch to change motor’s rotat:on 


, changed, the motor will continue to run 
| in the same direction. 


With alternating current, interchange 
any two of the three wires leading from 


| the starting box to the three-phase motor. 
| A convenient way of doing this with a 


three-pole, double-throw switch is shown 
in the accompanying diagram. It will be 
noticed that while the line marked 2 re- 
mains the same, the switch provides 
means for interchanging lines 1 and 3. 


| JAMES F, Hopart, Dunedin, Fla. 





| edges are burred so that 
| it will grip the pocket 





Holder Prevents Loss of Scale 
MECHANIC ————- | 





4% can make a | ae aia alle. 
clip for his steel | Fo.o=%, CUT 
' . 4G 
scale that will hold stecatatatate Wnt 
it in the same way ao: = 
. 4 \ . 
as a clip holds a aN 
m e GORING a 
pencil. A piece of SPRINGY! ‘scar 


springy sheet metal °"&&" \ 
about 4 an. long °°" > 
and 3 in. wide is cut and 
bent as shown. The 
tongue is curved and its 





firmly.—E.J. MORRISSEY. 


Simplifying a Rush Job 
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| head out of a single board (Fig. 5). | 
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KINS 


SAWS 











No. 10 Hack Saw Frame 


Hard rubber handle, “easy grip’’ 
pattern; hung low, thus directing 
force of stroke on a line with cutting 
edge of blade. Frame of cold rolled 
steel 3/16-inch thick and 34-inch wide. 
Nickeled and highly polished; ad- 
justable to 8, 9, 10, 11 and 12-inch 


blades. 


No. 400 end ae 
Skew Back—Ship Point 


Finest saw on earth; extraordinary 
in quality, workmanship and finish. 
Genuine SILVER STEEL BLADE, 
26-inch length, five gauges, taper 
ground. MIRROR POLISH. Solid 
ROSEWOOD HANDLE of the Im- 
proved Perfection Pattern. Nickeled 
Screws. Skew or Straight Back. 


o. 53 Hand Saw 
Regular Pattern. A popular saw. 


Made of SILVER STEEL, taper 
ground, and_ given Atkins exclusive 
Damaskeen Polish. Fitted with At- 
kins Improved Perfection Handle, 
which eliminates wrist strain. Cuts 
fast and easy; holds edge longer. Also 


in Ship Point Pattern. 


Junior Mechanic Saw 


lhis is a new saw for the Boy Scout 
ell as the junior and_ radio 
Inechanic, A handy saw for home use. 
M 20 in. long, skew back, nine 


ts, taper ground, highly polished; 
handle, mission stained. Every 
needs one. 


eZ. Lida 


—_ 


No. 3 Nest of Saws 


This handy 
12-inch keyhole 


set of saws includes 
blade, 14-inch com- 
pass blade and 18-inch special nail- 
cutting blade, all interchangeable in 
the adjustable handle. 

If your dealer hasn’t the Atkins 
Saw you want—write us, and we 
will see that you are supplied. 






















Atkins No. 
Hack Saw 


tllustration above. 
adjustable to use 8 to 12 inch 


These blades are made of selected steel, and acne and tempered — 
by an exclusive gas-and-oil process, which gives each blade a hard, 
keen-cutting edge and a tough, 
blade—(Tell us what metal you want to cut). 


“A Perfect Saw for 
Every Purpose” 


No matter what kind of a saw you 
require—hack saw, hand saw, com- 


© “<< <4 r . > > >» <¢ r 1+ et . t 
pass saw, keyhole saw, cross-cut Get these FREE Booke 
Saw, circular Saw, buck saw, meat “Saw Sense’ shows you the best saw for 
oa. Z eee) . meres ‘ oe every use, tells how to test and file saws 
Saw, pruning saw, dr ag SaW, OF 11 and gives helpful tables and facts on build- 
fact, any saw for any wood or metal ing work. | OLS 
° ; : ° ; “Saws in the Shop’’ is full of hetpful shop 
cutting purpose—there is an Atkins hints and tables. Worth dollars to every 
‘ e ° aw user and buyer. Shows the ght saw 
Saw that will do the work quicker, fos euasy Giikoume week eee A 
‘ sate a Sedna ance that will save you time, energy and money, 
be tter and easier. ** Hack Saw Chart”’ s the correct hack 
| ee 9 e aw blade to use for cl metal-<« utting 
Write us for free booklets on any ‘Ae ag shy on ich tiser Dh 
saws you are interested in. 
: Mail this aS NOW 


10 “Easy Grip” ‘ 
Frame shown in ordinarv blades, hold 
Frame is ; , : 
blades. its cutting edge 
longer, and will not 
} break. 


AAA Hack Saw Blades 
Cut Faster, Run Easier 


and Do Not Break 


UT an Atkins 
Non - Breakable 
Blade in your hack 
saw frame, and you'll 
feel the difference at 
once. It will saw the 
toughest metal much 
faster and easier than 





flexible body. Send 10c for a sample 


= 


ye Mb OL UMUMES LY. iy 














E.C. Atkins &Co., inc. 


Dept. D-20, 


Makers of ‘Silver Steel’’ 


Leading Hardware Dealers and Jobbers, Mill Supply 
Houses and Factory Branches all over the 


| E. C. Atkins & Co., Inc. 
Dept. D-20, Indianapolis, Ind. 


Send me the booklet I have checked 


“Hack Saw Chart Saw Sens« 


Peciconings Ind. 


Saws and Tools. Sold by 


re 


world, 














“T’\l say 


the Hinge-Cap 
isa big 
Improvement: 


HE 


ing 


trouble was that shav- 
cream caps got lost. 
But now on Williams’ there’s a 
that can’t get lost. It’s 
That’s a whale of 
isn’t it? 


cap 
hinged on. 


an improvement, 


Th I ( Will lian g1Vves is a 

whale of improvement, too. 

Will lather is heavy and 
closel It holds the moisture 
1 Result: f el better ften- 
f the beard 

Wil Y lubricates the = skin. 
Razor friction is eliminated—your 
have m wonderfully easy. 

Wi is’ keeps your face in 
comfort after the shave. There’s an 
ingredient Williams’ that’s decid- 


edly beneficial to the skin. 





f 99 





Fe, ee Bites 
natural-white 


utely without 


coloring matter The best-known 
aving soap specialists make it. Try 

a tube—with the new Hinge-Cap 

see if you ever used a shaving cream 


as fine! 


Tae J.B.WILtiAMs Co.,, 


The J. B. Williams Co., Ltd. (Can- 
ada) 1114 St. Patrick St., Montreal. 





BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


_ High Speed Toolbits Retained in 





iLASTONBURY,CONN. 





e $750 IN ONE 
MONTH 


AGENTS: 








it’s the record of H. = Pearl, of Oklahoma. 
ap is one of the hundreds of agents who are making 
big, stea incomes through the sale of Zanol Pure 
I 1 Product ilet I ira 
tions, $ Perfu C 
sul le 


\ pare t me 
Wr today 
i this 
making 
Special 
Offer to 









ss this opportunity, 
American Products Co., 
239 American Bldg., Cincinnati, Ohio 





INSTRUMENTS AT: 
Midcniche ' 








i ne rye 3 in ne 
; Days Free Tt al and mone 


—. 


athlete ig 
| 












== 
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SPECIAL! 
Brand ne H Cornet made 
by most far factory in U.S 


ch, pearl keys. 
$12.25 





» Beapan Xylophone 
BARGAIN 


| List ars 
/PREE new. Ou ogg 66 


t xie known for2: 
at time anc e » 
=< as bers ain headquarters. Send for latest bargain list today! 
Dixie Music House, Dept, 103, 320 S. Wabash Ave., Chicago 


























Holders by Shrinkage 
By W. Burr Bennett 


AAachinists generally are familiar 
with the use of high-speed tools of 
the usual 18-4-1 mixture (tungsten, vana 
dium, and chromium). These tools ar 
used as a solid forged tool, are welded to 
a machine steel shank, or held in a shan! 
with a setscrew. The welded bit is gener- 
ally conceded to be next best to a solid 
tool, as, in addition to its economy value, 
it has heat conductivity and is more rigid. 

However, — th 

majority of 

small shops and 
, some large ones 
| do not have the 
' facilities for 
/ welding. 


MACH STEEL 
SHANK y > =i’. 





The accom- 

HIGH=SPEED panying illus- 

STEEL tration shows 

The shank is shrunk how an inserted 
over the  toolbit toolbit can be 


made at a very 
low cost with all the advantages of the 
welded tip and some others that the 
welded tip does not possess. The shank 
can be made of ordinary cold rolled or ma- 
chine steel, but if stiffness is needed, it i 
better to make the shank of straight car- 
bon tool steel. 
Drill and ream a round hole for the hig! 


| speed bit, making the hole about .010 i 


| that relatively few small 
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smaller than the diameter of the bit. Pur- 
chase a treated bit of the size required 
and see that the surface is smooth. Put 
the shank in the fire and heat until it is a 
bright red. Clamp the tail end in a vise, 
drive home the bit, and quench in water. 

The principle involved is that of driving 
home the bit in the semiplastic shar 
and then insuring the fit by shrinking th 
shank around the bit by the water quenc! 
The suggestion that the bit be purchased 
ready treated is made in view of the fact 
shops have the 
correct equipment for correctly treating 
high-speed steel. 





sear-Tooth Pitch Gage 


SIMPLE and accurate gear-tooth 
pitch gage can be made as illustrated 
out of sheet metal from 1/16 to 14 in. in 
thickness. When case-hardened, it will 
stand hard wear. 
Both the adden- 
dum orpitchdepth 
and the thick- 
ness of tooth can 
be found in hand- 
books or caleu- 
lated and should 
be carefully laid 
out on the sheet 
metal. The gage 
is applied to find 
the proper depth 
tosink the cutter. 
When the points 
the tooth’s flank 
rest squarely upon 
This true, the 
on the pitch line or pitch point 
This gage may be used for either s} 
or bevel gears. In gaging bevel gears t 


PITCH LINE THICKNESS 





How the 
plied to 


gage is ap 
a gear tooth 


tou 


1 
sno 


of the gage just 
face, the 
the tooth 
points are 


race 
pape 
suri: 


being exact 





gage should be applied at the extreme 
edge on the large end of the tooth.—H. W 
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Get the Facts 
about this 
Display Board 
Thousands of 
dealers every- 
where have these 
display boards 
working for them. 
They get Snap-On 


customers can see a 


day and find out 








a 


Assortment get at all the nuts on all parts of your car. 


Quality where your 
appreciate it. Write to- 


you can get one FREE. 
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Pad ~~~every wrench my car needs 
is in this Snap-on Kit” 


OU will say “‘the handiest set of wrenches I have ever used”’ 
when you add a specially selected Kit of Snap-On Interchange- 
able Socket Wrenches to the tool equipment of your car. 


A Kit of Snap-On Wrenches is compact—convenient—a time saver 
—and because their handles are correctly designed you can easily 


No matter what make of car you drive your dealer can furnish a 
Kit of Snap-On Wrenches selected by our engineering department, 
especially for it. The illustration shows a typical selected Kit. 
There are only 11 units in this Kit, yet they can be made into 
combinations that will do the work of 60 old-fashioned 
wrenches that would weigh 80 pounds. 


















MOTOR 

TOOL 

SPECIALTY 
co 


With a Kit of Snap-Ons in your car you can stop 
rattles, save repair bills, and be ready to meet road 
emergencies. And the cost of a Kit of Snap-On 
Wrenches is only a fraction of the cost of the old- 
fashioned wrenches needed to do the same work. 


14 E. Jackson Blvd. 
Chicago, il. 
Send me Free 
Illustrated Folder 
describing Snap- 
On Interchangeable 
Socket wrenches. 


See your dealer—or send us the name of your 
car and we will send you full particulars and price. 


MOTOR TOOL SPECIALTY CO. Distributors 


14 E. JACKSON BLVD. CHICAGO, ILL. 


Idrivea 
I usually buy tools 
from 


a Name 


SNAP-ON WRENCH COMPANY Address. 
how : : ; If interested in Master 
M IL WAUKEF, W ISCONSIN Mechanic Set Check here 
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INTERCHANGEABLE 


ocket Wrenches 









DNDIIT AD CNMIPRAIOR awashrrxrywmrer «tyr 











98 BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 





Marshaling the Telephone Forces 


In the simple act of lifting the telephone receiver from its 
hook every subscriber becomes the marshal of an army. At 
his service, as he needs them, a quarter of a million men and 
women are organized in the Bell System. One skilled corps of 
the telephone army moves to place him in talking connection 
with his neighbor in the next block, in the next state or across 
the continent. Another highly trained corps is on duty to keep 
the wires in condition to vibrate with his words. Still others 
are developing better apparatus and methods, manufacturing 
and adding new equipment, and installing new telephones to 
increase the subscriber’s realm of command. 


The terrain of the telephone army is the whole United States, 
dotted with 14,000,000 instruments, all within range of the 
subscriber’s telephone voice. Even in the remote places this 
army provides equipment and supplies. Its methods of opera- 
tion are constantly being improved, that each user may talk 
to his friends with increased efficiency. Millions of money are 
spent in its permanent works. Yet its costs of operation are 
studiously held to the minimum, that the subscriber may con- 
tinue to receive the cheapest as well as the best telephone service 
in the world. 


The permanent objective of the Bell System army is to meet 
the telephone needs of the nation—a hopeless task were not 
its command unified, its equipment adequately maintained and 
its personnel trained in the latest developments of telephone art. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 

















: anted — and wanted quick 
a | 7 are men who can qualify for 
Wear ring 7 | big ae in the enor- 
return ei and call ‘seal closed or " W\ < mous, grow Radio Industry. 
pay $3.7 a | Nii Once ina lifetime ec Fast, easy 
NO DEPOSIT” HAS ieee 
Just send your name, ad and we N, Bo A Radio Ex ert 
will send you this beautifal fol peauine vy thant 14K § \ 
solid gold ring on appro a Petuen $3000 to$10.000aYear 
i M Merely accept the ring aod > mr it aw ' 
decide ~ either return the ring and call the deal closed, or . Learn at home, by aqtuni gresiion bo gosta, construct, 
keep it and send only $3. wes a month, until our cut price cf : install,operate,repair and sell Radio Equ pment. Pleas- 
$58.75 is paid. (Regular $50.00 val ) ‘Bach rips ook 'S- ant, fascinating. profitable. My methods are simple, 
Sema te vce Pageg ay a top. brillant perfectly cut, © clear and successful. Turn your spare time into cash. 
—— auabe pats AY at ‘Order now — at on Send } FREE Type RECEIVING BET: 
name, address and finger size. “Also kindly state *§, “occupa; Pa and a6 
tion and whether you went ladies’ or men’s ring, Write today & &. Moheupt, Redie Eng. American Radio Association 
Harold Lachman Co. 200 Sout Peficeso. mf | 4513 Ravenswood Ave., Dept.43, Ch 
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| Solid Forged Lathe Tool versus 





Toolbit and Holder 


| Among the interesting letters received 
| from readers in response to the invita- 
| tion for a general discussion of an ar- 
| ticle, ‘‘Getting the Most Out of Your 
| Lathe Tools,’’ in the January issue, 


are the following: 


By E. O. Dygert, 
Cle Elum, Wash. 


Having been a reader of Mr. Romig’ 
articles for some time, I took great 
interest in the one on “Getting the Most 
Out of Your Lathe Tools.”’ As I hav 


high speed steel, I well know the value of 
a substantial forged tool. 

Turning 14-in. crankshafts and_ tail- 
shafts in marine work, Lloyd’s specifica- 
tion, for Shipping Board engines, we 
never attempted to use anything but 
forged tools. They stood up under the 
heavy cuts necessary on this work, and 
the aim was maximum production. 

In lathe work the most efficient tool 
is found by taking the product of the 
tool travel over the surface of the work in 
feet by the weight of metal removed a 
minute, for one grinding of the tool. It 
will invariably be found that high speeds 
and light feeds are unable to produce the 
results of slower speeds and heavier feeds. 

I can vouch for the correctness of Mr. 
Romig’s belief from my own experience, 
as it accords with his at every angle of his 
discussion. 

Give me a good substantial forged tool 
for roughing, let the other fellow select 
any other kind, and I canassure you that he 
will fall far behind in any production test 


By F. J. Wilhelm, 
Cincinnati, Ohio 
” SPITE of the excellent arguments 
made by Mr. Romig in his article on 
lathe tools in the January POPULAR 
SCIENCE MONTHLY, my experience has 








been that the toolbit in most cases is a 
wonder for production. 

For roughing heavy forgings such as 
are made in large steel mills (and the 
writer has had quite a little experience 
with such work), it is true that the forg- 


must be remembered that large forgings 
always go on large lathes. Large lathes 
take large toolbits and everything is in 
proportion, and it is no harder to use 4 
large toolbit than a small one. So far as 
the amount of heat is concerned on large 
work, I have never seen a piece of really 


est cut. 
For finishing work, when the toolbit is 
properly ground for finishing and ther 


be done very nicely and inexpensively. 
to by Mr. Romig is concerned, the writer 


and kept a battery of them running with- 
out any trouble with toolbit tooling. Wé 
ran on surface speed at 35 ft. a minute} 
with a 3/32-in. feed, using one roughing] 
and one finishing cut. 








rubbed with an oilstone and a little oil | 
along the edge to remove the rag that the 
emery wheel has left, finishing work can 
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been in harness since before the day of 





ings are rather large and oversize because i 
the blacksmiths work on tonnage, but it | 





high grade steel burn up under the heavi- | 


So far as the shell-turning job referreé | 


has designed special lathes, built them.’ 
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For fifty years experi- 
enced paintmen, paint- 
ers, decorators, archi- 
tects and home owners 
have recognized the high 
guality of Lowe 
Brothers “High Stand- 
ard” Paint—rich col- 
ors that retain their 
newness for many 
years—protective abil- 
ity against wear and 
weather—-capacity for 
covering so that less 
paint is required for 
the job. You will find 
beauty, protection and 
real economy in the 
use of this paint. 
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(er turns white 


HEN the well-informed 

painter selects his varnish for 

work of especial importance, 
he chooses Neptunite. He has 
found that, in finishing a floor, 
Neptunite, with its heavy body and 
slow-setting quality, gives ample time 
for careful working. He knows that 
it levels perfectly, dries quickly to 
a hard surface, and makes a gleam- 
ing, lustrous floor that enhances the 
beauty of the natural wood grain, 
yet whose mirror-like surface reflects 
in subdued tones the color harmony 
of the room. 


He knows too, that the beauty 
of Neptunite is a permanent beauty, 
resisting the wear of scuffling feet, 
the action of steam or mud or melting 


snow. He knows that Neptunite 
never turns white. It doesn't even 
scratch white. 


There are four Neptunite Var- 
nishes—each created to do one thing 
well—for floors, Neptunite Floor; 
for exterior work, Neptunite Spar; 
for woodwork, Neptunite Interior 
and for a rubbed finish, Neptunite 


Rubbing. 


Neptunite is carefully made, and 
just as carefully sold. Only one 
dealer—the Lowe Brothers Dealer 
—in your community can_ supply 
you. From him you can be assured 
of getting not only high quality 
paints and varnishes, but also sound 
advice as to how to use them. 


THE LOWE BROTHERS COMPANY 


Dayton, Ohio 


Factories 


Toronto, Canada 


BRANCHES IN PRINCIPAL CITIES , 
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What Is It Worth 
To You 


TO KNOW? 


Many times a day you face 
situations that compel you to 
draw upon your reserve of 
knowledge. It may be in the 
office or among business as- 
sociates, it may be at the club 
or in a social gathering. It 
may be in any of the activities 
that make up every-day life. 
What is it worth to you in influence 
and leadership, in dollars and cents, 
to meet these demands without 
hesitation? What is it worth to 
you to be the man who knows and 
win the admiration of your friends, 
the ae and confidence of your 
associates? Your success and sat- 
isfaction in life rest so largely upon 
your reserve of knowledge that 
you must, in your own interests, 
have readily available such an infal- 











lible source of knowledge as THE 


NEW INTERNATIONAL 
ENCYCLOPAEDIA 


The powers summoned by Aladdin’s lamp were 
puny compared with the power of knowledge 
available here. The magic carpet could not 
carry you to so many wonderful lands. The 
wisdom of Solomon encompassed but an insig- 
nificant part of the knowledge stored up here. 
For in the twenty-four volumes of this work, 
five hundred brilliant scholars have recorded 
all that the world has ever thought or done— 
all the knowledge gained since the beginning 
of time. 


America’s Great Question- Answerer 


his is pre- -eminently America’s reference work, edited by Americans 
for Americans; accepted as the standard authority in over ten thousand 


American schools and libraries; in daily use in government departments ——— — 
and courts of law. Surely a work from which you can draw the mental P 
power that wins success. Cie Man 
Nho K 1S 
May We Send You Who Knows 
This Interesting Booklet? j Se 


“THEMAN WHO KNOWS’ 


It is a profusely illustrated little book containing brief but significant 
stories of three of history’ $ greatest characters, and, in addition, “A 
Little Story About You."’ It is an illuminating book which you will 
thoroughly enjoy and from which you may get a suggestion of real 
value in your career. There is as well full information about The New 
International Encyclopaedia, how this great work has been developed, 
and what its actual, every-day value will be to you. The coupon brings 

the booklet with our compliments—no cost or obligation whatever. eee cemaree| 


DODD, MEAD & COMPANY, 443 Fourth Avenue, New York 
































DODD, MEAD & CO. 
443 Fourth Ave., New York, N. Y. 


Send me, without cost or obligation, a copy of “The Man Who Knows,” and full information about 
“The New International Encyclopaedia.” 
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Making Temporary Repairs to a 
Blown-Out Gasket 


T SOIMETIMES happens that t 
gasket between two flanges in a ste: 
line will spring a leak at a time when it 
| impossib e to stop work and make a pr 
er repair to the joint. In one such em 
gency a temporary repair was made | 
driving a wedge of pine into the crac! 
after the stea: 
had been shut 


- >; a) el nipicbees 
ANGLE | 1 Q)} eo off, and cutting 
aaa it off flush. . 


piece of rubbe 
steam packing 
was _ placed 
around the 
flange and held 
tightly in 
place with an 
iron band, re- 
sembling a 
brake band. 


—— : The band was 
How the blown made of 1/16- 
gasket was fixed 














46 SOFT 


in. soft iron 
with a length 
equal to the circumference of the 
flanges. The lugs for drawing it tight 
were of l-in. angle iron, riveted 1% in. 
| from the ends and brazed. Before placing 
the packing, the joint was covered wit! 
pipe joint cement. 

The steam was turned on and the bolt 
in the band followed up a little at a 
time until it was solid. No leak has as 
yet appeared.—A. S. JAMIESON, Spring- 
field, Mass. 








Fitting an Old Lathe with a 
New Hollow Spindle 


AN OLD lathe with a solid spindle 
may be improved greatly by fitting 
it with a hollow spindle. Since small 
shops are not usually equipped with 
facilities for deep drilling, the spindle 
cannot be made easily from a forging. 
It is possible, however, to construct the 
spindle from a piece of seamless stee! 
tubing of a length and diameter to con- 
form to the lathe. 

The tubing is first centered and turned 
down for a distance of about 12 in. to 





CONE PULLEY BEARING 
BEARING 






SSS 


PREP DIS RIT 





The new spindle is made of seamless steel 
tubing with bearing pieces shrunk on 





receive the bearing pieces. The pieces for 
the front and back bearings (mild machine 
steel) are then rough turned and bored, 
allowing for shrinkage. After being 
centered, the assembled spindle is finished 
and the thread for the thrust collar is 
cut. The last operation is to cut the 
thread on the spindle nose and bore the 
taper hole. 

The spindle is improved still more by 
fitting a set of spring draw-in chucks. In 
redesigning a lathe spindle the bearings 
should be enlarged as much as the head- 
stock design will permit.—H. L.WHEELER. 
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Radio fan or 
here’s a hand dr ill 


you'll like 


NLY six months old—but the big- 

gest selling hand drill we ever made. 
And remember, Millers Falls trade-mark 
has been on fine tools for fifty years. 


We designed it for radio fans particu- 
larly, but it’s just as good for any man 
who needs to bore holes in metal or 
wood, Takes all drills used in radio 
work—handsomely finished—smooth 
running and sturdy. 


Fills the bill for builders of radio sets 
and for everyone else—a tool every 
home ought to have. High quality at 
a modest price. 


See it at your hardware dealer’s. If he 
doesn’t carry it, write us and we'll tell 
you how to get one. 


¥ 


Specifications: 


Improved Chuck—3 jawed. Protected springs. 
Capacity 0-14” round shank drills—suitable 
for all radio work. Single speed. 


Ball thrust bearing. Cut gears. 
Steel pinion. Solid main handle of stained 
hardwood. 


Malleable iron frame enameled black. Large 
gear enameled red. Other parts nickeled. 


Length - - 12%in. Weight - - 1° Ib. 
MILLERS FALLS COMPANY r 
Millers Falls, Mass. s 
28 Warren Street 9 South Clinton Street ee 
New York Chicago aa fg 


Manufacturers of Mechanics’ Tools, 
Hack Saws and Automobile Tools 


MILLERS FALLS 
TO OLS | 


riser rwry 


not - 































Millers Falls 
Rado 
Hand Drill 
MBS 


‘30 


Look for this display 
box on the counter 
or in the case in your 
hardware store, It 
holds big value for 
you if you want a 
hand drill. 











monsshehmndaby 1-4 in 


(HAND DRILL 
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nto a $5,000 Business 


By C. J. GEBHARDT 


HE SECOND of last March was my 
birthday and made three years I'd hung 
on to my job at the Elite shop where I 


vas sort of a Handy Andy around cars I'd 
been working nine years in all—and had just 
$50 to my name to show for it. 

Last December—nine months later—my 
Christmas present was receipts for the last 
nickel to pav on a $5,000 business of my own 
and I still had $508 to my credit in the bank. 

What woke me up was a letter I got the 


night I was planning a celebration of my birth- 
day with the boys. I staid home, and the gang 
thought I must be sick. I was sick—ot the rut 
I was in. I wanted to get out of it, and 
this letter from a pal who had gone to 
Chicago showed me a chance. He told 
me how he was now a partner in an 
automotive electrical service station 
and had made good with a bang. Here 


hadn't even been in the 
So I was plenty interested 


he 
automobile game. 
in what that letter had to say! Here's the part 
that woke me up: 


in Harrisburg 





It doesn't take a detective to find a broken 
spring or a loose 
clutch,”’ the letter 

Sepa cdeeenenereaenetipieretapeeeenesen ran, ‘“‘nor a master 

: mechanic t fix 

Can YOU Think mach Hines. It’s 
Electrically ? the fellow who 


knows that the big 
money in the auto- 
mobile line is in the 
electrical work 

and knows how to 
handle _ it who 
gets on.,”’ Then 


This 5-Minute Test 
will tell if your mind 
runs to mastery of 
automotive electricity. 
Suppose you had to 
| know which way the 


. Ss y J f 
current 1 going in came the eye-open- 
coil below: : 


} er. I learned that 


automotive 


electricity only 
seems complicated 

1. A compass is placed 
at end of coil. The needle 


and is really quite 
turns and points. 


simple. Every- 
thing electrical on 
any car, and every- 
thing that can hap- 
pen to it, falls in 
one or the other of 
only three classes. 


Certain tests tell 
which of these 
} three divisions al 


electrical trouble is 


Ss in, and once you 

have that informa- 

2. If the south pole is tion you can put 

toward coil, grasp coil your | finger on 

with right hand—thumb ee - : I 
toward compass The what s wrong. 

fingers point the way cur found how I could 


master automotive 
electricity in fifty 
day S, and I did. 
You can do it too, 
if you'll take five 
minutes to reac 


| rent is moving through coil. 





this explanation 

and let it sink in: 

You can't — see 

3. If north end of electric ity, and you 
needle turns toward coil, can’t take hold of 
| grasp coil so thumb it, so you have to 


points away trom com- 
pass Fingers point the 
way current is going—in 
opposite direction from 


locate electric 
troubles with your 
head. Once you 
get the course of 


No. 2. 
IF ABOVE IS CLEAR electric current in 


ro you then, you can your mind it’s as 
ro me et i — simple as the flow 
trical principi¢ecs sa 3 , > ‘ > 
ust as simple and sensible ot wane r, and the 
asthis. You are wasting leaks are just as 





easy to find. Let 
someone who knows 
give you the knack 
of thinking electric- 


your time by not knowing. 











ally—and you can find what is wrong, fix it, 
and have the money in your pocket while the 
fellow who has to guess is wondering what to 
try next! All that’s needed then is a little practice 
with the instruments that detect and measure 
electric energy, and you can just about pick your 


own employer or else do as I did and strike out 
for yourself. 

I put in exactly fifty days getting the principles of 
electricity down pat and getting confidence doing 
practical jobs on every sort of motor and generator. 
I never could have dug it out of books. I doubt if I 


ever would have got it from watching others. My 
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first move after I had taken this shortcut to really 
knowing electricity and what it was all about was 
to try myself out here in town. I took an electric 
repair job in one of the biggest garages in town, 
at $35 a week. 

The first morning, in rolled a bus wired like 
a Chinese puzzle, with a generator like nothing 
I'd ever come across; and the owner had a whole 
list of things that were wrong. I admit that 
I would have slipped out of the shop if I hadn't 
hung my coat in the boss’ office. But I figured 
that electricity is electricity, and if the things 
I'd learned weren't equal to any occasion I was 
going to find it out there and then. So lI put all 
the switches the way I knew they ought to go for 
my first test, took the readings I'd learned to 
make for classifying the trouble whatever it was— 
and it worked! 

I had the difficulty nailed inside of 
hour, and by noon I had that car all set. When 
the customer told me he had had his car to two 
other places that had been stumped on that job, 
it made me feel pretty good. 

I put in about a month when I got raised to 
$50 a week without asking for it. 

Two months later, the delivery superintendent 
of the store that sent all its cars to our shop put 
it in my head to start up for myself. He got me 
the use of an old barn of the company’s and I[ 
soon had enough other work to keep me and 
two others busy. In almost less time than you'd 
believe it could count up I had enough cash to 
pay down a thousand dollars toward buying the 
building and we put in a new floor and some 
benches and other conveniences. I guess I must 
have nearly a thousand dollars worth of tools 
and instruments, now, too, although I didn't 
have many nor need so many at the beginning. 
As I have said, the business is all mine now, and 
all paid for, and I drew $75 a week for myself 
from the day I opened up shop. 

I haven't told all this to brag about myself 
or how smart I am, but in hopes it would be a 
help to someone who may be like I was hardly 
over six months ago—dubbing along in the dirt 
and grease, and kidding myself I was in the auto- 
mobile business. Also, I want to give the credit 
where the most of it is due—the institution that 
planted principles of electricity in my head in 
such a way I could use them and turn them into 
cash. It was the Ambu Engineering Institute 
in Chicago that gave me my start. So far as I 
know, it is the only place in the country where 
automotive electricity has been reduced to such 
simple terms that any fellow who can’t master 
it is simple himself. It is so easy that even the 
little book they send you free will prove the whole 
proposition to you in half an hour. And I am 
glad that I sent for it! 


half an 


Cc, J. Buckwalter, Pres, 
AMBU ENGINEERING INSTITUTE 
Dept. 43, 2632 Prairie Ave., Chicago, Illinois, 


Please send me FREE Book and complete information 


about the big-pay, uncrowded field of Automotive 
Electricity Explain also your remarkable short time 
offer. I am interested in 


50 Day Course in Chicago Home Study Cours 
Nam 
Addres 


City State 
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Stretching a Fifty-dollar Bill 


ecg 


Base Adapts Small Tool Vise 
for Machine Use 


HEN fitted with a base, a smal! 
machine vise of the ordinary) 
variety designed for holding small part 
for drilling, can be used to good advantag 
on hand millers, grinders, and other ma 
chine tools. 
To make such a base, turn a disk of cast 
iron to a suitable diameter, face it on one 
side and cut a groove in a shaper through 





VERTICAL 


POSITION 





: ( we) 
HORIZONTAL POSITION 


la HOLES 


by TAP* 


The vise is fastened either horizontally 
or vertically to a special cast-iron base 


the center to the depth of in. and ex 
actly as wide as the vise. The base is then 
drilled for two hold-down bolts, either 
3, or '4 in. Small holes are also drilled 
and counterbored as shown for the screws 


that fasten the vise to the base, either in | 


a horizontal or vertical position. 
Facing off the base so that it will be 


flush with the top of the vise, when the | 


vise is in the vertical position, allows the 
work to be clamped close to the forward 
edge of the worktable. That is often a 
great advantage for end milling with 
short cutters.—V. R. 





Sights Adapt Carpenter’s Level 
for Grading and Fencing 


BUILDER’S level or a_ surveyor’s 
transit is not always available when 
fences, walls, farming, or grading opera- 
tions are to be laid out. An ordinary car- 
penter’s ievei may be made an effective 
substitute in all sorts of such lining-up jobs. 
Two sights to fit the level are purchased 
or made, one with a peephole of about 


REAR SIGHT 


CROSS WIRE 
SOLDERED ON 





ADJUSTING SCREWS 


How the front and rear sights are 
attached to a wooden or metal level 


1/16 in. diameter and the other with a 
larger hole that has a horizontal length of 
thin wire soldered across it. The two side 
screws on each sight are used to level up 
the instrument upon any convenient and 
relatively flat surface.—G. L. 
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The Vise that Holds 
Work and Friends! 


This handy vise with swivel base, 

can be adjusted at any angle for 

any kind of work—* Bull Dog” 
Jaws—for ‘all-around’ use. 


Get these IMPORTANT features: 


Swivel base—turn it to the position 
you want it. 


Deep cut jaws—with the grip that 
won’t let go. 


Interchangeable jaw faces—keep 
your vise perfect always. 


No annoying slippage—no wobbling— 
no weakness—no complaints. 


Handy for a hundred purposes. 
Needed in every shop and home. 
Ideal for the motorist, the home- 
builder, the experimenter, the home 


‘“hhandy-man,” the mechanic. Con- 
venient sizes. 
A vise with a reputation—a famous 


reputation it holds in a PRENTISS 
grip! 








a. 


(Dealers can obtain attractive order 
winning window displays and counter 
displays on application. With an 
order of $62.50, we will send you one 
of our business-getting sales stands.) 


If your dealer hasn’t the PRENTISS, 
don’t accept substitutes but write us 
direct. 


“Tt pays to buy the best” 
Buy Prentiss. 


PRENTISS VISE COMPANY 


106-110 Lafayette St., New York City 


PRENTISS VISE COMPANY 
106-110 Lafayette St., 
New York City 


Please send prices and full information on 


PRENTISS VISES for shop and home use to 
Name. 


Add ress 


City 




















on 


104 





—————— ») 
Jaroslav Cimera, Famous be 
g Trombone Soloist, formerly 
with Sousa, usesand endorses 
the Conn Trombone 4 


(The CONN 
TROMBONE 


is Superior 
Foremost artists, also the great 
soloists, use and endorse Conns. 


FEATURES 
Hydraulic expansion of tubing; 
Perfect graduation of bore; 
Easy blowing; 
Accurate scale; 
Lightest, most reliable slide action, 
patented oil pocket; 
Correct weight; 
Perfect balance; 
Handsome design; 
True trombone tone — rich, so- 
norous. 
FREE, “‘Success in Music and How 
to Win It,”’ an interesting and valuable 
book.. John Philip Sousa and other world: 
famous musicians give valuable advice. Send 
coupon for your copy and details of Free 
Trial. Easy Payments on any Conn in- 
strument. Conn is the only maker of every 


instrument used in the band. Free written 
lesson for beginners. 


Cc. G. CONN, Ltd. 
332 Conn Building Elkhart, Indiana 




















INSTRUMENTS 


WORLDS LARGEST MANUFACTURERS 











Cc. G. CONN, Led. 
332 Conn Building 
Elkhart, Indiana 

Please send “Success in Music” 
and details pf Free Trial of... . 


‘Instrument 


ee SE TO CETTE RETR LT LCT eee ee 
St. or Rural Route........--- 
City, State..... eT TP eT Tee 
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Fixture Simplifies Reaming of 
Rebabbitted Connecting Rods 


UTOMOTIVE repairmen more or less 
often are confronted with the job of 
rebabbitting and reaming or boring out 
the crankshaft end of connecting rods. 
While fixtures for this work are on the 
market, small shops can do the job well 
with a simple device that can be attached 
to the cross-slide of a lathe. 
Two V-blocks are fastened to one end 
of a bedplate, and a locating block, with 


| sides accurately parallel, is attached as 


shown to the otherend. A setscrew in the 
block serves to force the wristpin end of a 
connecting rod down between its parallel 
sides as well as pressing the crankshaft 


























SET- LOCAT! 
SCREW BLOCK ROD i 
i ‘ V- BLOCKS 
t ‘ My 
1 ‘ 
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Top and side views of the connecting-rod 
fixture and details of boring rod and tool 


end into the V-blocks. A small arbor in 
the wristpin hole bears on the parallels 
and keeps the axis of the hole to be 
reamed horizontal, while the arbor with 
the cutting tool, which is carried between 
the lathe centers, keeps the axis correct in 
the vertical plane. 

Referring to the accompanying cross 
section of the arbor, the distance B repre- 
sents the radius of the finished hole and A 
is the radius of the arbor. If the tool is set 
accurately by means of micrometers, and 
has a broad, smooth edge, there will be 
no necessity for scraping after the finish- 
ing cut has been taken. 

In babbitting such a job, only metal 
with a tin and not a cheap lead base 
should be used. While an 80 per cent tin 
alloy will require a very hot ladle and rod 
to pour, the results will well repay the 
effort. Pour the babbitt on an arbor 
about |< in. smaller in diameter than the 
finished bore. After it has cooled, take 
the cap from the rod and carefully peen 
each half, making sure not to peen too 
deeply. Then bolt the cap to the rod, and 
the job is ready for this fixture. 


10 hours and then boiled with pure tannin 





the cement applied hot. 





AN EXCELLENT leather cement can bemade 
of equal parts of good hide glue and | 
American isinglass, softened in water for 





until the whole mass is sticky. The sur- | 
face of the joint should be roughened and | 





"THE Stations you hear—who 


are they? Where are they? 
Who operates them? What are 
their wave lengths? 

This new Burgess Index of Broad- 
casting Stations, Record and Atlas 
answers those questions. It contains in 
part, a revised list of every broadcast- 
ing station in America. There are maps 
of the United States, Canada and the 
World, together with accurate charts 
showing time divisions of the world. 


Keep A Record Of Every 
Station Tuned In 


Several pages of this booklet are 
devoted to space for a record of the 
stations you tune in, the date, call 
number, location, time, distance and 
dial positions. 


The Size Is Handy 
The Price Is Handy 


This booklet fits the pocket—takes up little 
table space and the information you want is 
easy to find. It only costs a dime. This forty-eight 
page Index and Atlas was compiled to sell for 
25 cents but in keeping with our policy of 
furthering the interests of radio enthusiasts, we 
are glad to distribute these booklets at cost. We 
believe you will be glad you secured your copy. 


Mail this Coupon now 


Send us your dealer’s name and ten cents 
and we will send your copy of the new Burgess 
Index of Broadcasting Stations, Record and 
Atlas at once, 


BURGESS BATTERY COMPANY, 
112 Washington Street, Madison, Wisconsin 
Enclosed is cents for which send me... 


ee eees 


copies of the new Burgess Index and Broadcastin > 


Stations. 
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Diamonds 


Cc 2s 
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of unpaid loans; other bargains. Must sell NOW. 


Why Pay Full Prices 
Costs Nothing to See : 
aatuhahe Gran 
y avout ish, Nao tion . me cost tyes. 
iamond Bargains in Detail, gives 
cash loan values guaranteed. Explains enitentod 
ST Dankehd Bereain List. card will dow 


of Diamond 
718 De Bidg. 
| Set, pte by Ovice . Pittsburah, Pa. 
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The New 
Liberty Twin 








View below 
shows how the 
propeller can 
be locked up 
out of water if 
desired, 



































hes? Ct 
at are \ 
‘Ais | The Speedy, Light Weight, Non- 


adc t- e e e e 

oo. Vibrating Liberty Twin 
_= Bosch Ignition— Zenith Carburetor—Direct Drive 
orld. Now—a rowboat motor that leaves nothing to be desired — 
that will take you anywhere and back, regardless of weeds, 






















e ; A ° 3 
7 of shallows, of hidden obstructions—of anything but an 
empty gasoline tank. It has twin cylinders, eliminating 
let are ie re Sere : : ee : ; 
pe ried vibration. It is light in weight and easily carried. It is of 
te, call the direct drive type, has no bevel gears — wastes no power. 
ice and The propeller extends straight out from the stern of the 
boat and seeks its own level in the water. Merely touching 
a hidden obstruction causes it to rise and pass over. Other 
so-called “ tilting” motors require a blow of 60 to 70 pounds 
— to cause them to tilt. Such a blow ruins a propeller. The 
u want is 
forty-eight 
to sell for 
policy of 
isiasts, we 
t cost. We 
your copy: 
yw ; 
top conts is the higher and more refined development of the direct drive principle 
cord and which has proven its correctness over a period of years. It is not new and 
untried. This principle, combined with twin cylinders, light weight, com- 
secoovcom—® §pactness and one 
ry, Bosch Ignition 
onsin provides a motor unsurpassed by any on the market. It is the only rowboat motor equipped 
ot with the Bosch Rocking Type Magneto which was designed by the combined Caille and > pe 
ee | Bosch engineering staffs. It delivers a uniform hot spark at any speed. Should you ever nei 3 
require ignition service you can secure it from any of the 2,100 Bosch Service Stations : ieee 
me ncrnnee asin throughout America. Flywheel type magnetos can only be serviced from the factory. This The Single Cylinder Liberty 
bape 9m means long delays and sacrifice of the motor’s use—often when you want it most. The Motor That Proved the 
ae Direct Drive Principle Ss 500 
seen eee een Motorcycle Control ple $ 
pe Simply twisting the grip on the steering handle changes the speed. No timing lever to oe et a tle Siete Tue Geran 
bother with. The hand that steers controls the speed. 








single cylinder design and very 
moderately priced. 








Zenith Carburetor Light Weight 


A specially designed model for the Caille Propeller shaft is instantly detached and 
Liberty Twin. Operates automatically at all telescopes to a convenient length. Motor has 
speeds without any adjustment whatever. convenient carrying handle and is beauti- 


fully finished throughout. To Dealers: 


: We still have some very desirable territory open 
Send for complete details and name of nearest dealer to established dealers. Write us for terms. 


The Caille Perfection Motor Co., 6240 2nd Boulevard, Detroit, Michigan 


AT LLE Rowboat 


(= oe Motors 


su cw? wre” 














bh ee St ee 








106 





/ OwnHome 


l'You may have any in- 
strument for a week’s 
free trial in your own 
home. No obligation. No 
expense for 
trial. Send 
the coupon. 


Easy ® 
Payments & 


A few cents a day will pay. 
Instruments and complete 


outfits at factory prices 
direct to you, 


WR = \ 
<Smen, —— cn ee - 


Send for @ Y 
New£at log 


My Aifustratedin Colors 


Hs 
tf 








The Rudolph Wurlitzer Co., pepe, 1783, | 


117 E. Ath St., Cincinnati —329 So. Wabash Ave., Chicago | 
120 W,42ndSt., New York —250 StocktonSt.,SanFranciers 

Send me your new catalog, which illustrates and | 

describes every known musical instrument, many 

of them shown in full colors, all at lowest factory | 

prices. Also tell me how I may have any instru- 

ment on a week's trial in my own home at your | 

expense and without obligation, and may pay for 

it on your special easy payment plan, 


, 


2 


Address 


(State inatrument im “which ou are eopocraliy “emie , 
me ome Copyright Ivt2, The Rudoiph Wurlitcer Co. emma 
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Stubborn Keys Drawn by Means | 
of Hammer-Like Puller 


T IS often difficult to remove machine 

keys without damaging the heads, for 
the reason that they have been driven 
home hard with a hammer. A simple 
form of key puller that will accomplish 
this is made as illustrated. 

A block of machinery steel is shaped 
as shown, then squared to fit loosely over 











Pe Cs SLIDING WE!GHT 
Fi ~ : 
{i / 
OTH 
es : 
KEYS i 


This type of machine-key puller will not 








damage the heads of firmly fixed keys 


the head of the key. The rear of the 
block is left thick and heavy and is tapped 
14-in. bolt about 10 in. long. A 
weight is made to slide freely over this 
bolt. This weight either can be knurled 
or have two handles fitted to it. The yoke 
member of the puller should be case- 
hardened to increase its strength. 

When the weight is pulled back against 
the head of the bolt, a hammer action is 
produced that soon loosens the key. 





Serrated Depth Stop for Drilling 
and Spot-Facing 
aed facing 


the surface 
of either plate 
or castings for 
boltheads 
simultaneously 
with drilling the 


TAPERED 


7” SHANK 












y LOCKNUT 


THREADED 
~~ SLEEVE 


holes, can be REVOLVING 
done effectively “stop 

with the tool SERRATED 
illustrated. The -FACE 


loose revolving 
stop with a ser- 
rated face en- 
ables the drill- 
press operator 
to control the depth and still overcome 
scraping or side strain difficulties that 
would be caused by using an ordinary 
depth gage. 

The drill and countersink is made as 
usual, while the stop arrangement is a 
sleeve fitted about the shank with adjust- 
able threaded collars above it. 


COUNTER BORE 
Used with combination 
drill and counterbore 








FEATURES FOR APRIL 


“TNGENIOUS Work-Holding _ Fix- 

tures,’ by F. J. Wilhelm, will ap- 
pear in the Better Shop Methods De- 
partment next month. 

W. Burr Bennett will describe a 
simple nut-tapping fixture; Frank N. 
Coakley will give details of a homemade 
valve grinder for the garage man; 
Donald A. Price will give a design for 
an eccentric foundry flask clamp; and 
George A. Luers will explain a new one- 
piece tool for refitting engine valves. 
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Big Pay Jobs Waiting 
The chance of your lifetime to learn the Auto and 
Tractor business—qualify in a few weeks for one of 
the jobs always open to the men we train as ex- 
perts—Auto and Tractor Experts earn from $150 to 
$400 per month. With my training you can start 
& garage and repair shop of your owo—make $2,000 
to $10,000 a year. 
Your Success is Sure ‘ 

I guarantee to give you my complete course— 
@ have no extras—everything taught in this school 
you get for the one price. Learn all about autos 
and tractors—how to build, repair and run them; 
tire, radiator repairing; battery repair, charging; farm 
lighting systems; airplane, marine, stationary en- 
gines; brazing, welding; garage, repair shop manage- 
ment. All part of my regular course, 

72-Page Catalog FREE 

*Read all about the success of other men who 
have learned by my practical method and who are 
today earning the big money paid experts, and some 
of whom own businesses of their own. Send for 
FREE Catalog of Sworn Proof of Success in 8 
Weeks in Auto Business. Write today sure, 


WHITE STUDENTS ONLY 
QHIQ STATE PRACTICAL MOTORS SCHOOL 
D 33-3 Cincinnati. 


Ohia 





sa LEARN 
By BY DOING 


Every phase of all 
ranches 


ELECTRICITY 


taught by 
Actual Practice 


In America’s foremost and 
oldest institution for trade 
training 


No Books Used 


Individual Instruction 
Start Any Day 


Write for FREE 64-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


40 West 17th St., New York City 


a 
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‘62 FOR DRAWING “@, 

e Commercial! art 1s a necessrty to mod- 
fp ern business. If you like to draw, de- | 
@ velop your talent in a practical way. Good 

commercial artists earn $100a week, and more. | 
Many Federal Students command $50 a week ® 
atter a short period of practical work. 


Learn Quickly at Home 

The ‘Federal’’ Master Course teaches you by S 

mail in your spare time. ¢) 

No expericnce needed. 

Read ‘Your Future,” 

a splendid book telling iS 
all about this remark 
able course, and_ the 

success of Federal (9 
students. Send 6c in 

stamps for it today, [¢) 

kindly stating age. ¥, 
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SQUARES, Standard 
Steel and Take-down 






























All Standard Finishes and Markings 





BIT BRACES—17 Styles 
All Practical Sizes 


AUGER BITS 


re saennnenee 


Ma, 


Solid Center, 
Forged Steel 











DRAWING 


Nine Styles—All Practical Sizes 








KNIVES 


—Forged Steel 
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Right Tools 


OOLS that make good work easy, 
tools that give you _ pleasure 
in doing your work, tools that if given 
proper care will last a lifetime—These 
are the points to consider when buying 
tools for your home workshop or for 
your profession. 


Pexto Tools are just such tools. They are of 
first class quality, backed by over a century of 
tool making experience and fully guaranteed. 


The line consists of Bit Braces, Auger Bits, 
Squares, Chisels, Hammers, Hatchets, Pliers, 
Monkey and Pipe Wrenches, Angle Wrenches, 
Screw Drivers, Snips, Compasses, Pruning 
Shears, Dividers, Calipers, Pincers, Soldering 
Coppers, Nail Sets, and many other small tools. 


Booklets covering our important lines are 
available for free distribution. 


PEXTO TOOLS are carried by practically all 


progressive dealers. 


WORTH WHILE TOOLS 







The Peck, Stow & Wilcox Co., 


Southington, Conn., U.S. A. 
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Send | Speedy and Accurate Boring | $5007) 


(Continued from page 86) 
ONTH| 
for ae _INONE MONTH 


hole through the bar accommodates a | 
continuous shaft. The shaft terminates DRAWING 

















at one end in a pinion; to the opposite end 
u e in . } er ; ats ‘| 1. Small racks ar . ‘areful, conscientious 
j 1S fitted awormwneel. SMall racks are Ma- training by members of 
: ° ou aculty enable o 
: chined in the cutters (or made separately) a carn up to 
iti 1S FREE — j so that these will mesh with the pinion. | $900 in 3 mo oppor. | 
L The wormwheel at the other end is turned | tunities in the illustrating 
a . field have never been ex 
POSTPAID by a worm fastened to a shaft extending = c-lled. Publishers and 
cee, crosswise of the bar. A dial is graduated | (there ‘ane in con. 
—..J to indicate the amount of movement of | %ant.peed of artists. It talent make Soaesortine: is 
. the tools when the wormshaft is turned. velopit. It takes practice but so does anything worth P 
Prices of Bench Lathes ig oaena : 
The final cut is made when the pointer is The Federal Course Is A Proven Result Getter 
. : on : The Federal Authors include such nationally kr 
Quick Standard at some specific number on the dial. artists as Neysa McMein, Norman Rockwell, C} 
SIZE Change Change a Be ag eR . ze oS oaths shar hac | Livingston Bull, Clare Briggs, Fontaine Fox, Sidn 
. ° : [his type of exterior adjustable bar has | peer and fifty ae Exclus ye original lesson 
” u sera > enticfan "7 CO 1cQa ‘ ‘ drawings especially prepared by these famous artist 
+ 9 xX 3 $2 3 1.00 $201.00 given more satisfac tory Service than any included in the Federal Home Study Course. No previous 
” ’ training is ne*ded. Every step is clear and simple. St 
1 1 x 4 278.00 238.00 PACKED BIT. dents get personal instruction and help, originality is 
a: 00 ne VAAL « Y id -d and every aid is offered for the achievement 
= tinal success. 
13 x5 344.00 294. SHANK f pens iS Free, illustrated catalog on request. Shows work j 
j : fi students and testimonial letters Complete outline of i 
‘ ; S course with all the details. Just write your nami 


address in the margin and send it to us 
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575 E. Madison St. South Bend, Ind. 








390 Federal School Bldg., Minneapolis, Minn. 





of a hundred others that have been tried 
out in one large manufacturing plant, and a Ne g 









its construction is applicable to practi- 
cally every job of recess boring that a Se 
machinist is likely to encounter. wha. BROS. & CO. i358 

It may be well to bear in mind that : ' 
makeshift tools can be a source of much 
lost time and effort. Such tools — 
are broken or turn off the boring bar. As 





Earn $60 to $200 
a Week in This 



















Fascinating a result, either the work is spoiled or - the Gash or rye 
Profession tool is jammed into the recess and many We import Diamonds direct from Europe and 
cS ° . . Aj sel ect — t 
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Easy Home- ae a a 
macninists. }2- Kk Solid White Gold, 17 J. $29. 7s 
-_ . . } ae lic rolc 
Study Method With a packed-bit boring tool the finish- High pecan tee oa | 
Prepared by one of America’s ing cut can be made as free of tool marks Guaranteed to Pass inspection| § | 
oremost cartoonists, th i 
nbnggtotaial a — and as smooth as though it had been Pe prs i poly, he 992, 21 Jewels, $56 0° 
Sais iaes Salat aad ah Wit tan ntanins pets a Se s ope pire ee, , ILLINOIS «*BUNN SPECIAL. ** 21 Jewels, Adjusted 00 
caer - aie ve Po our sehr r i. _ t ted ae th finished wit h polishing ae rials. A de- ‘atest RAYMOND, 2 1d Year Ce SA a — | 
mail the individual help and criticism of prominent car- | tail sketch of the packed-bit tool is Lain’ SLATE Ta 6 
toon experts. any successtul ¢ rtoonists iu it »V this ° _* . rr 
method . “§ | shown in Fig. 6. There must be a wood Satistaction Guaranteed or Money Retunded 
yacking about the cutters; steel cannot LOFTIS BROS. & CO. ational Jeweler 
Send for Free Book seggcoo yr ss Dent. L874 108 N. state St, chicago, 
be used. The cutter holder can be any Stores in Leading Cities 
Learn more about this method and the amazing oppor a we A een ae iatehenieteesiiaeens 
tunities open to you in this attractive fast-growing field eevic ) A 
Our newly prepared Free Book is crammed with valuable FLEXIBLE egy 1 dialed 1 { 
information about this work, and explains fully this HOSE , BAR _ i 
easy home-study method. Mail post card or letter for it 1 Y saa AVE ou # NVENTION ? 
rODAY! s ——<———  eveenancicsoman et a ececrcmnch cman . i 
WASHINGTON SCHOOL OF CARTOON ares o/s 7 SRESS wi 
Room 243, 1113-15th St. N. W Washington an \ TELESCOPIC Ol PIPE If so the WORLD PROGRESS will | 
’ ot. N. W. » D.C. show you how to 
A ET NT, LO 
ae — | Protect and Profit From Your Ideas , 
———_ sh io Sample copy free. One year’s subscription $1.00. | 
PUMF Send for free book, | 
Fig. 7. Using a telescopic oil pipe and “WHAT TO INVENT” 
hollow bar for thorough lubrication Rope s hes as 
containing Suggestions to Inventors as to ! 
REGISTERED PATENT ATTORNEY SINCE _ 19 O05 ventions Needed. We invite manufacturers t 
CHARLES W LOVETT Stcuany BLOG. YNN MASS } . . address us regarding inventions they want. 
: 22 shape ¢ ee ate slightly smaller in 
SEND FOR FREE BOORTET shape of steel plate slight; WORLD PROGRESS PUB. CO., INC. 








width than the bore of the cylinder. A Room 202 Victor Bldg. Washington, D. C. 
shank or bar to fit the machine boring bar 


is provided, the cutter being a separate | erage PATENT LITIGATION 

Saw Filing Pays head wie the purpose of removal, wa eag TRAD] MARKS 

i Ab a aH or sharpening the blades, and repacking. COPYRIG HTS 
etter and establish an in The tools are usually screwed on and 

















>= dependent, profitable business " - rr . . . ° 7 
=e | eel chy oge demon finished in the holder. The wood is either | Handbook of instructions, “How to Protect You 
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parties oak or hickory, although other hard wood Inventive Ideas,’’ free on request. 
} FOLEY SAW-TOOL CO. will serve. These sections are bolted to R. H. FRAVEL, Patent Attorney 
3613 Portiand Avenue (Continued on page 110) Formerly of the U. S. Patent Office Examining Cor 
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Sar gent Steel 
Block Plane 








Sargent Auto-Set 
Bench Plane 





He'll have it planed in a jiffy! 


N THIS home workshop radio is king. In fact, a goodly number 
of big and little sets, comparable to expensive commercial types, 
have gone from this bench into neighboring homes. This young 
man has a reputation for good workmanship. He takes particular 
pride in his ability to choose and use good tools. 


Once you have used the handy little Sargent Steel Block Plane, 
no other finishing plane will do. It is great for work in close 
quarters, fot smoothing up panels, bureau drawers that have been 
sticking, and similar things. It is as true and clean cutting and 
as finely made as the larger Sargent Auto-Set Bench Plane shown 
above. 


The Auto-Set, of course, should be in every workshop for use on 
the bigger jobs. It is light in weight and remarkably easy to 
adjust or sharpen. The chromium steel cutter may be removed, 
honed and replaced without changing the original adjustment. 
Yet it is so firmly held in place that it never chatters, even when 
cutting across the grain or over rough and knotty surfaces. You 
will find the Sargent Auto-Set Plane an aid to speed and accuracy. 

See these Sargent Planes at your hardware dealer’s and write 
us for interesting booklet. 


SARGENT & COMPANY 
Hardware Manufacturers 


50 Water Street 


New Haven, Conn. 


AIR G FE NT 


Jools & Hardware 
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The Wheels 
Turn Faster 


when each turn of a 
shaft records a piece of work, 
or an operation of your ma- 
chine. 


If you are the operator, you 
want a good production- 
record, personally. If you're 
the inventor you want a good 
showing mechanically. 

In either case, you gauge your 


actions by this: What does it add 
to the OUTPUT?>—as indicated 


on the 


COUNTER 


The Revolution Set-Back Counter 
below records the output of any machine 
where a shaft-revolution indicates an op- 
eration 








awe 
Sets back to zero from any figure by turn- 
ing knob once round. Supplied with from 
four to ten figure wheels, as required. 
Price with four figure-wheels, as illus- 
trated, $10.00—subject to discount. Cut 
less than one-half size. Set-Back Rotary 
Ratchet Counter, to record reciprocating 
movements as on presses, $11.50 (list). 
Smaller counters from $2.00 up. 


The Hand Tally illustrated below 


is used for counting anything from 
number of people attending a ball game, 
to number of 

packages in 

an inventory. 

In the public 

place it counts 

persons; in the 

factory or store it 

counts stock; in 

the ‘open’ it may 

count anything 

from cattle on a 

ranch, to poles on 

a telephone line! 

Registers one for each pressure of the 
thumb lever: counts up to 10,000, then 
repeats. Can be set back to zero from 
any figure by turning knob once round. 
Size, exclusive of finger ring, 2 inches 
greatest diameter. Price, $5.00. 


Write us about that counting 
problem of yours—it’s prob- 
ably answered in the §80- 
page Veeder booklet; copy free 


The Veeder Mfg.Co., 


44 Sargeant St., Hartford, Conn. 





pawers wil joveiate Boring 
(Continued from page 108) 


the holder and turned on the lathe, to a 
diameter of two or three hundredths of an 
inch larger than the bore to be finished. 
As the tool enters the work, the hard- 
wood packing on the head follows, sup- 
porting the tools from every side and 
preventing any possible chatter. A contin- 
uous flow of oil must precede the cutters so 
as to wash away all chips. A few chips 
are bound to get by, but these do no dam- 
age, since they become embedded in the 
wood. This is the most serviceable of all 


| tools for securing a smooth bore. 


An important element to be taken into 
consideration with all boring is proper 
lubrication. Machine oil or some equally 
good fluid lubricant should be used un- 
sparingly, for it decreases the friction, 
prevents gouging caused by chips and 
avoids galling of the boring bar and other 
moving parts. Oil carries off the heat 
produced by the cutters as well as remov- 
ing the chips. 


Feeding Oil to the Cutters 


Methods for getting oil to the cutters 
vary. In some cases oil is fed through a 
hole running the length of the bar. A 
pump forces the oil into this tube through 
a flexible hose; the oil runs out at the 
other end and is caught in a screened pan 
and brought back to the pump for recir- 
culation. Where a pump is not available, 
an elevated reservoir can be used to feed 
the oil. All oil should be screened before 
being returned to the reservoir. Figure 7 
shows a method giving continuous oil 
supply. 

Where entrance is to be had at the end 
of the work opposite the bar, a small 
copper or brass pipe can be inserted 
through which oil can be run from an 
elevated reservoir. In some instances 
this method cannot be employed. The 
open end is then blocked with a disk fitted 
with a central hole for housing a loose ex- 
tension from the bottom of the oil con- 
tainer. The oil is thus blocked against 
running out at the end of the tube and 
flows back past the cutters and out at the 
boring bar end of the work. 

If you use the proper tools, have these 
in the best condition, lubricate all work 
well and adhere to approved practices, 
you will not be likely to suffer the 
experience of Joseph Dyson. 


Universal Lathe Dog 
HIS lathe dog will grip work within a 
large range of diameters. Two 
pieces of 14-in. square steel about 3 in. 


long are shaped as in the figure, with the | 


center left wider to add strength where 
the piece is 
grooved. One 
piece is drilled 
and the other is 
tapped to re- 
ceive 5/16 in. 
18 thd. machine 
screws. A 3¢-in. 
stud is screwed 
and riveted in 
place to serve 
as a tail. — 
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MAKE MONEY-SELL RADIO! 


Radio offers the biggest money-making op- 
portunity on ¢ arth today. And the Ozorkg 
Plan opens the door to this big opportunit 
Look at the picture of this beautiful Radio 
Receiver. This picture was made from a 
actual photograph. By the Ozarka 

that Radio Instrument can be the produ 
your own making—easily, simply _ : 

ly. It will be pe Se to make, to sell « 

reap a rich reward in cash profits. 

No experience necessary. You need not 
much cash, All you need is spare time. de- 
termination and action. If you're that ki 
of a chap, the Ozarka Plan will start you o1 
a straight line toward a real money-m: 
business of your own. It can be as big ar 
profitable as you are ambitious to mak 
We want good men in every county. Ex- 
clusive territory is going fast. Be sure 

give us the name of your county. Writ 
day for the Ozarka Plan. A wonderfull 
teresting book, of facts, particulars 
proofs. It is FREE. Act now. 


OZARKA, INC. 


852 Washington Bivd. CHICAGO 








ERE is the lowest 

price and biggest 

guaranteeofferin 
Radio Batteries today. 
This extra fine Silver- 
S specially designed 
Radio Battery at the 
wholesale price. 
Indestructible. Won’t 
spill, leak or injure 
rugs or clothing. You 
are fully protected by 
our ironclad 2-year 
unconditional guar- 
antee. 


SILVER (S BATTERY 


You get a new battery if your Silver-S is unsat- 
isfactory for any reason. 


STARTLING PRICE CUTS 


6 volts, 100 amps. $13.50 

6 volts, 120 amps. $15.50 

6 volts, 140 amps. $17.00 
Pra NO MCGNEY—Your pattery shipped C.0.D. ex 
ress, same day order received nspect ft before yo 
ag one cent ead your 2-yea> guarantee. Convin 
yourself you are protected — that you save 60 per cer 


Order today. &% discount for cash with order. 


SILVER-S BATTERY CO. 


1356 Michigan Ave. Dept. PS Chicago, Ill. 











Combines bench saw, sander, drill, grinder, pol 
and buffer for working in wood and soft 


Boice Pony Bench Macia 


a precision machine especially a 
rapid and accurate work. Handles 4 
grinding wheels, 6" saws, 6” and 8” 
and 34” chuck. Saws 114" wood. M 
on separate base with motor. H 
Weight 31 Ibs. Top 10” x 12” easil 
All metal construction. Easily driver 
1,3 H. P. motor. Especially suited for! 

a Shops, Laboratories, Shipping 
‘Ch Printers, Cabinet and ! 
Makers, Furniture 
oa men, etc. Machine 
with a money-ba< 
antee. 
Our line, inclu 


r t 
bench drills. i 

H. P. Ball 
motors, 80 
motor drive 
saws 


Write for descriptive literature and prices on Boice Pony Ba © 
Machine and the above Boice-Built Bench Machines and Mo, 


W.B. &J.E. Boice 73.5°3%4"" Toledo, 
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Profit by. = m - 


Let the seasoned experience of a veteran guide your 
selection of tools. 


Most Master Mechanics endorse NICHOLSON Files because 
they have always used them. They know that perfection of 
finish is impossible with cheaper, lower-grade files. That 








TERY because of ready-sharpness, finer temper, greater uniformity 
-$ is unsat- and endurance, NICHOLSON Files save precious time and 
cuTS expensive materials in their shops. 
50 
oo Let the other fellow get the experience---and profit by it when- 
balers ever you can. 
e 50 per ce 
~— , Every good Hardware Dealer carries a complete assortment of 

, NICHOLSON Files and rasps. And most dealers are compe- 


chicago, Ill. i a 
"i tent to advise you as to the sizes, shapes and cuts you need. 


NICHOLSON FILE CO. 


Providence, R 1., U.S.A. 


cHOLSo, 


"7 


(TRADE MARK) 
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_| NICHOLSON FILES 
~a File forE Every Purpose 
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“YANKEE N° ISS5 
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Out- 
of-the 
way 
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No. 


1555 


\\ l I C A ed I 
x ki e, ‘Ya | 
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>) “YANKEE” 


Ratchet Breast Drill | 
| No. 1555 


ed abov ( yntinu- 
ou l when the crank 1s moved 
No. 1530 only an inch either way a 
“Yankee Doub! Ratchet 
H ake t! | sible lingertouc 
changes acju tment to Right 
. or Li and Ratchet. Plain 
RY Dri fice rears locked. Two speeds, 
LJ changeable without removing 
drill from we 
4 
rs 


Some other “YANKEE” Tools 


Ratchet 
Hand Drills 


Chain Drills 
Bench Drills 


Ratchet Screw-drivers 


Spiral Ratchet Screw- 
drivers 


Automatic Drills 


(1) 
He 


bled 


Dealers Everywhere Sell 
Tools 


*‘YANKEE” 


TOOL BOOK 
Mailed Free 


| 


——— 
satrates = e- 
itp +See eee 
cribe ii the clev- 
er “Yankee” time 
and labor - saving 
tools. 





North Bros. Mfg. Co., 
Philadelphia, U. S. A. 


“YANKEE” 
TOOLS 


Make Betlv Mechanic 
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: Simply Made Combination | Bench Saw 


Saves Handwork in Small Shops 
By Frank N. Coakley 


HIS combination bench saw, boring 
and molding machine is one of the 
most useful machines for the home 

workshop or any small woodworking shop 
in which standard woodworking machines 
are not available. 

The top plate is a piece of 
19 in. wide and 3 
in it 6 in. 


1{-in. plate 
ft. long, with a slot cut 
wider than the saw to allow the 
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|| 
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3'-0" 


\2" PULLEY 
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mandrel. This allows a cutter head to 


be used to make moldings, the cutting | 


head being under the table angle. 
boring a hole, the 
position shown 


Wher 
table is lowered to the 


used to hold the bit. 

Standard 214-in. 
the 
oval 


supports. These are fastened to 
floor flanges, which are secure] 


STANDARD 2° PIPE TEE 
BABBITTED FOR 
1% SHAFT 






STANDARD 2” 
PIPE FLANGES 


2% dia.x2'6 FACE PULLEY 
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The completed saw driven by a motor beneath the bench, the side and end views showing ad- 
justable table for boring and molding, and details of the mandrel and countershaft bearings 


saw to be removed from the mandrel for 
sharpening or replacing This slot 
should be made about 18*in. long and a 
piece of quartered oak placed in it, the 
wood being held with bolts to two flat 
pieces under the table. 

The mandrel, which is fully detailed, 
is securely held in place by two bearings 
of any standard commercial design. All 
the parts that are fastened to the top 
plate are held by countersunk bolts. The 
top plate, of course, must be well finished 
ot perfectly smooth. The gage plate or 
guide angle is held in place by two 34-in. 
tightening screws, which are allowed to 
slide in two slots in the top plate. 

A 3 by 6 by !4 in. angle is fastened 
to the under side of the top plate. This 
angle is provided with a 3-in. hole in 
proper location to allow the end of the 
mandrel to pass through, and it also is 
slotted so that the table for the boring 
and molding side of the machine may be 
lowered or raised as necessary. The 
table angle is slotted so as to pass the 





bolted to two pine or oak pieces 3 by 5 in. 
by 3 ft. 10 in. long. These wooden pieces 
are connected by two cross members, as 
indicated. 

The saw mandrel is driven by a counter- 
shaft, which is made and held in place as 
shown in the detail in the upper right- 
hand corner of the accompanying illus- 
tration, 2-in. standard cast-iron tees 
being babbitted to form the _ bearings. 
A 2-in. belt is used to drive the saw from 
the countershaft. The « w, which is 7 in. 
in diameter, should be run at betwee! 
1500 and 1800 revolutions a minute. 





Hub Cap Provides Emergency 
Grease for the Car 


WNERS of cars should remember 

when a bearing on the car runs dry, 

due to lack of grease in a grease-cup, that 

the hub-caps of the front wheels carry an 

excess of grease with which these dry 

bearings can be lubricated, and this is 
better than running without grease. 
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[YCOS 


Temperature 
Control 


THE 
SIXTH SENSE 
OF INDUSTRY 





ss tick of your watch is a tribute to “‘the 
sixth sense of industry.”’ 


Lycos 


in the Home 


In the manufacturing of fine watches—whether 
the handsomely engraved case or the delicate hair- 
spring—heat is used. And whenever heat is used 
in a manufacturing process Tycos Temperature 
Instruments supply that ‘‘sixth sense’’ necessary to 
absolute uniformity of products that are manu- 
factured on a big production basis. 


Ficos Office Thermometers 
An aid in promoting human 
efficiency. 


Tycos Bath Thermometers 
lo enabk u to get the most 
good trom asl bath. 


Fycos Home Set 


Bake OvenThermom 


Manufacturers of paints, furniture, rubber goods, ' 
metal ware, food products and all other products = the seret of a 
that go through heating processes in their manu- “™ °°“"* 
facture, need in their plants the sixth sense of 
industry— Tycos Instruments ior indicating, record- 
ing, and controlling Temperature. 


eter. Cand 
Sugar Meter 
curat results 


Tycos Wall Thermometers 
help you maint 

: rature in your | 

ducive to good he 





pa 


Treos Cua ity ¢ om 
the right way in 
bi umiliar co yuntry. 


Manufacturers 


serve you. Write us for literature on any instrument, or type 
of instrument, and it will be sent promptly. Or, if you prefer, 
our engineers will consult with you on the application of the 


Tycos Sphygmomana 
Tycos Sixth Sense in your plant. 


and Office ty pe 


sis Glassware. 


Tycos Urinaly 
Tycos Fever Thermom- 


Taylor [nstrument Companies — «sx 009s 
Main Office and Factory 


ROCHESTER, N. Y., U.S.A. 


Canadian Plant 
Jcos BUILDING 
TORONTO 





Feos Stormoguide 
Forecasts: th \ ther t nty 
Tycos Engineers have effected substantial economy for — hours ahead with depend 
c - . . . " avit act 1 
manufacturers in every line of industry by applying the Tycos 
‘*‘sixth sense.’”” Whatever your problem in the indicating, Your dealer w . 
recording or controlling of heat there is a Tycos Instrument to — postal, for booklets on any ot 
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Temperature 


SIX SENSES | 
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Tyeos and the MEDICAL Profession 
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RECORDING + CONTROLLING 
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Uncle Bill or School-boy Bob 


Tungar is one of 
the many scientific 
achievements cone 
tributed by the G-E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America. 
Tungar Battery Charge T a 


erateson rae ernatingCr 
Peions. eas of the Rockies 
6ocycle Outfit s)—2ampere 
complete, $18 00; 5 ampere 
complete, $28.00. Special 
attachment for charging 120r 
24 cell ‘‘B’’ Storage Battery 
$3.00. Special attachment for 
charging 2 or 4 volt “A” 
Storage Battery $1.25. Both 
attachments fiteither Tungar. 


Whether for Uncle Bill’s automo- 
bile or School-boy Bob’s radio 
—eventually a part of the home 
equiprnent will be a Tungar, the 
battery charger which works from 
the house current. 


When you get a Tungar for radio 
remember your auto battery too. 
It provides the added energy that 
every storage battery needs to 
make it give abundant service. 


Sold by Electrical, Auto-accessory 
and Radio dealers. 


jJJungar 
4 |IBATTERY GHARGER 


Tungar—a HP... trade mark—is found only 
on the genuine. Look jor iton the name plate. 


















Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 
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- 
| Motorcycle Bargains 
4 4 

| SAVE 25% to 65% 
on Slightly Used and Rebuilt 
Motorcycles, Ace, Indian, Excelsior, 
Harley-Davidson, Cleveland, Side 
Cars, Johnson Motor Wheels, Evans 
Power Cycles, Bicycles Send for 
Free Bargain Bulletin and 
Money Saving Message, listing 

| hundreds of bargains in used, rebuilt and new machines, 


—~ 
~ 


supplies, ac ‘cessories, etc 











Sells for $1 25. Agent’s Soa 65ct rec TF tn 





Imported from Japan. 


“It 
Money re 


quantity price list and distributing plans. 


Pen with Stylo Point 
SCREW CAP PEN RETAINER FITS INTO BARREL 


ABSOLUTELY \_ FRICTION-TIGHT PREVENTI 
NON-LEAKABLE EVENTING TWISTING OF TUB 











ITS THE POINT. 


makes Carbon Copies.” Guaranteed for I year.' 
funded if you don’t think it’s the be a pen you ever wrote with. 7 


HAS EIGHT GROOVES FOR INK TO FEED 

Hustlers Making $20 Daily! 
Up to 150 per cent Profit. Send for 
4th St.. Lesueur Center, Minnesota 





_ SPORS & CO., 199 S. 


















Baby’s Crib and Play Pen Built 
from Home Workshop Blueprint 


RE you making full use of the Home 
Workshop Blueprints? Many read 
ers ate and they are unanimous in the 
enthusiasm for the blueprint service. 

To the home worker a good blueprint 
like a mariner’s chart. It gives him a 
the information he needs to carry a proje: 
to a successful conclusion—cutting lis 
assembly drawing, full-size details of in 








This crib was constructed by Charles C. 
Greenman with the aid of Home Workshop 
Blueprint No. 26 


portant parts, the types of joints, and the | 


method of applying hardware and fittings 
The baby’s crib and play pen illustrated 
was made from Blueprint No. 26 by 
Charles C. Greenman, of Bedford, Hali- 
fax Co., Nova Scotia, Canada. He says: 
“T hope you will continue issuing these 
prints as they certainly are great. I hav 
had several and expect to start the kitcher 
cabinet table in a few days’ time.” 





Complete List of Blueprints 
NY one of the blueprints listed 
below can be obtained from 
POPULAR SCIENCE MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 
225 West 39th St., New York. 
GENTLEMEN: 
Send me the blueprint, or blueprints, 
I have checked below, for which I in- 
CLOBE. .5..% cents in stamps or coin: 
No. Title Price 
1. Sewing Table..... 2Sec 
2. Smoking Cabinet. . 25e [ 
3. Book Trough End Table. ; 25c [ 
5. Kitchen Cabinet.. 7 Bi 
6. V. T. Radio Receiving Set 25c «6{ 
8. Shaving Cabinet .. 25c 
9. Arbor with Gate and Seats zac. of 
10. Porch Swing....... 25c_ 
11. Bench and Tilt-Top Table 25c_ 
12. Electric Washing Machine 25c 
13. Tea We@em.....1.... 25¢ 
14. Toy Train, Horse, and House . 25c 
15. Home Workshop Bench 25¢ 
16. Inlaid Radio Cabinet... 25c 
17. Cedar and Mahogany Chest. 25c 
18. Telephone Table and Stool. 25¢ 
19. Grandfather’s Clock. . .25¢ 
20. Flat Top Desk.... 25c 
21. Colonial Writing Desk 25c¢ 
22. Girl’s Cabinet and Desk. 25¢c 
23. Pergola Garage. 25c 
24. Gateleg Table... 25c 
25. Sailing Outfit for Canoe 25c 
26. Baby’s Crib and Play Pen 25c 
27. Kitchen Cabinet Work Table. .25c 
28. Pullman Play Table. 25c 
29. Toy Tea Cart, Garage, etc... ..25c [ 
30. Tool Cabinet, Bench Hook, etc..25c_ [ 
31. Priscilla Sewing Cabinets 25c oO 
32. Chinese Game Table , 25c Oo 
N me 
(Please print) 
Street. 
City and State 
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Complete Outfit Only $1.50 
including nickel-plated Vulcanizer 
12 Patch-&-Heat Units (6 round for 
punctures and 6 oblong for cuts.) 
Extra Patch-&-Heat Units cost only 
75 cents a dozen. Slightly higher in 
Canada and far west. 
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LIGHT 
’ THE FUEL 
NO GASOLINE 











VULCANIZE First 
—and Make it Last 


Rubber must be heat-vulcanized in order to obtain 
a permanent “weld” that lasts, and makes the 
punctured tube as good as new. 


A Shaler repair cannot loosen or come off, because 
the repair is permanently vulcanized to the tube so that 
it is not affected by the heat and friction of driving. 


It’s easier than “sticking on” patches— quicker than 
changing tubes. It makes a strong, durable repair that 
flexes perfectly with the tube—and will not come off. 


Over two million motorists use the Shaler and recom- 
mend it to their friends as a guarantee against puncture 
troubles. It saves time, prevents delays, gives longer 
mileage and pays for itself many times over. 


All Auto Supply Dealers Sell It 


Your Auto Supply Dealer has the 
Shaler 5-Minute Vulcanizer in 
stock, probably in his window. Stop 
in and get one for your car today. 


C. A. SHALER CO., 2109 Fourth Street, Waupun, Wis. 
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The panel is the “front door” 
of your radio set. The selec- 


tion of the panel is an impor- 
tant step. You want a good- 
tant. 
king panel. And you wanta 
panel that has high dielectric 


strength. 


Your Celoron panel comes 
wrapped in a dust-proof glass- 
Dust and grit 
h it. Human 
leave greasy 


& prints on it. 


ine envelope. 
scratc 


cannot 


Because of its high dielectric 
strength, Celoron is approved 
by the U. S. Navy Depart- 


BRIDGEPORT 
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lOgany. 





‘‘Here’s the panel I want’’ 


1ent 


nd the U. S. 


es 
hed in black, 
The 
use in these standard sizes: 


6x 7x 5 7x18x 3/16 
7x 9x 6 7x21 x 3/16 
7x12x\% 7 7x 24x 3/16 
/x14x3/16 8 12x 18 x 3/16 
9 at x26 x 3/10 
ther sizes are cut to order from sheet 
( loron. A “ur dealer. 


\n interesting 


t builder is “Ge 
” This book 


quest “ 


To radio dealers: Send for special dealer price list showing standard assortments 


Diamond State Fibre Company 
(near Philadelphia) 


Branches in Principal Cities 
Toronto, Canada—London, England 


CONDENSITE 


CELORO 


STANDARD RADIO PANEL 


Bureau of Engineering 


ac 


y come ready 


N 


Signal Corps. 


io panels are fin- 
oak, and ma- 
to 


' .4 . , - 
booklet Tor the radio 
tting the Right Hook- 


let is sent free upon 


PENNSYLVANIA 

















are GOOD Cases 


Machinists, Toolmakers 
and other particular 
mechanics appreciate 
their splendid quali- 
ties. Catalog free. 
Write for it to-day. 


H. GERSTNER & SONS 








503 Columbia St., Dayton, 0 








“WONDER” COLD PIPE, 
==> TUBING & BAR BENDERS 


ed 
Standard of the World 
HAND and MOTOR OPERATED 
14 Sizes of Machines 

What it costs to bend pipe our 
way. Per bend. 

1'’ pipe 5 cents 4°’ pipe 25 cents 
2’’ pipe 10 cents 6"" pipe 60 cents 

8’’ pipe $1 





Send for Catalogue. 


AMERICAN PIPE BENDING MACHINE CO. 
S1 Peart St. One Year to Pay Boston, Mass. 














One Charger 
for All Batteries 


Charges 2-volt peanut tube 
batteries, 6-volt A Batteries, 
6- and 12-volt automobile 
batteries, and 1 to 4 B Bat- 
teries. It’s the 

Valley Type ABC 
Battery Charger 








Patented 1-17-22) 


The Midget 
“‘Five-in-One’’ Slide Rule 
is a combination Mannheim, Polymet 
ric, Log-Log, Binary, Add and Sub 
tract Slide Rule. It will instantly add, 
subtract, multiply and divide any com 
bination of whole numbers, fractions 
mixed numbers and decimals. Gives 
every root and power, also Logs, Sine 
and Tangents. Made of aluminum with 
scales on white celluloid. Size 4 in. 
Approved and adopted by collages. 
Price with Instructions, $1.50. Leather 
Case 50c extra. Catalogue Free 


Gilson Slide Rule Co. .Niles.Mich 


VALLEY ELECTRIC CO., St. Louis, Mo. 











| Spool Provides Adjustment 
| for Electric Droplight 


. spool adjuster for droplights is q 

simple but not unsightly device that 
will line up the lamp cord quickly and 
effectively. 

At the inner edge of one rim of a large 
spool a hole is bored 
through to the cen- 
tral hole, and 
through this is 
passed the lam 
eord. At the other 
rim cut a groove it 
the outer surface, as 
indicated. This en- 
gages one arm of the 
wire hanger. Th 
edges of the groove 
should be rounded 

to permit the spool to be wound either 
| way. At the same time, the groove and 
| wire act together as a sort of ratchet and 
prevent the spool from unwinding by it- 
self. The cord extending from the spoo! 
to the light always remains the same 
length.— ROLAND B. CUTLER. 





Spool and wire sling ™ 








Readers Report Fine Results 
with Unique One-Tube Radio Set 
N ANY letters have been received from 
4 readers telling of the exceptional 
results they have obtained with receiving 
sets built in accordance with the con- 
structional article, ‘‘One-Tube Radio 
Set Operates Loudspeaker,” in the Janu- 
ary issue of POPULAR SCIENCE MONTHLY. 

C. B. Cooper, M.D., of Grandview, 
Tex., writes: 

I copied your hook-up in the January issue < 
finished it at 12 midnight, December 10, 19 
Tuned in KPO, San Francisco (1400 miles), so k 
on head set that I put it on a standard loudspealk 
with one stage of audio-frequency amplificati 


This shows that the hook-up discounts dista: 
wonderfully. 


George A. Allen, Miami, Fla.: 


I bought PopuLar ScreENCE MONTHLY on Sat 
day and by Sunday evening had the one-tube 
going. At once got WOC (Davenport, Ia.), 1200 mi 
away, which I never heard before on two stand: 
five-tube sets I have used. Also got WBAP, WR‘ 
WEAF, WOR (Newark, N. J.), WJZ, WMC, WOS 
and WWJ (the two latter stations I never ha 
heard before). These were not just audible, bu 
strong enough to be entertaining. 


David Whyte, Poughkeepsie, N. Y.: 

I have just completed the one-tube receiving set 
according to your January article and am ver 
pleased to say that I have found this set more thar 
satisfactory and very selective. I should be glad t 
recommend this hook-up to any one who wishes t 
build a one-tube set cheaply. 


C. S. Conrad, Lima, Ohio: 


I have tried several hook-ups for radio and int 
last issue (January) of POPULAR SCIENCE MONTH 
found what I wanted. The stations received in « 
evening are as follows: KDKA, WGR, WOR 
WLW, WOS, WRC, WGY, WDAP, WBAY, WO' 
WBAD, KOB (State College, New Mexico), WFA 
\VBAP—not so bad for the second time the out 
vas in operation. 


Any one who overlooked this note- 
worthy article in the January number can 
obtain that issue from the Circulatio: 
Department, POPULAR SCIENCE MONTHLY, 








225 West 39th St., New York, for 25 cents 
as long as there are copies left. 





Rep lead is being used effectively for 
priming exterior woodwork, especialls 
such woods as Southern pine, cypress, 
and spruce, which sometimes are full of 
sap. When the orange color is objec- 
tionable, it is covered by two coats of 
white-lead paint. 





ment 
ht 


lights is q 
vice that 
ickly and 


of a large 
eis be red 
» the cen- 
le, and 
. this is 
he lamp 
the other 
groove in 
surface, as 

This en- 
arm. of the 
er. The 
he groove 

rounded 
ind either 
roove and 
itchet and 
ing by it- 
the spool 
the same 


Results 
adio Set 


eived from 
xceptional 
1 receiving 
the con- 
be Radio 
the Janu- 
MONTHLY. 
rrandview, 


ary issue < 
er 10, 19 
liles), so k 
l loudspeaker 
implificati 
ints dista1 


r: es 

iILy on Satur 
one-tube s 
1.), 1200 mi 

two standard 
VBAP, WR¢ 

WMC, WOS 
I never ha 
audible, but 


DN: aks 
receiving set 
and am ver 
set more than 
uld be glad t 
who wishes t 


dio and int 
1CE MONTH 
ceived in « 
VGR, WOR 
VBAY, WO¢ 
xico), WFA. 
ime the outfit 


this note- 
1umber can 
Circulation 
: MONTHLY, 





for 25 cents 
be 


ctively for 
especially | 
e, cypress, | 
are full of 
r is objec- 
Jo coats of 


Price each, $1.00. 
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“Red Devil’’ Chain 
Drill, No. 2018 
drills through met- 
al as easily as an 
auger bit through 
wood. You take 
the tool to the 
work, instead of the 
work to the shop. 
It’s automatic. 


Pri-e each, $4.80. 


-N 


o \ 










“Red Devil’’ Glass 
Cutter, No. 024— 
the most popular 
glazier’s tool in the 
world. The hand 
honed cutting 
wheel cuts the glass 
clean, clear and 
sharp. It’s econom- 
ical to do the little 
jobs yourself with 
it. 


Price each, 20-. 


“Red Devil’’ Slip 
Joint Plier No. 850 
an all-around 
practical tool with 
wire cutter, burner 
grip, and flat nose 
plier. Slip joint 
gives wide range to 
gripping jaw. 
About as useful a 
tool as any me- 
chanic can own. 


Price each, $1.30 


“Red Devil’? Hack 
Saw Frame No. 


| 1048. Adjustable 


for 8 to 12 inch 
blades. Depth of 
cut 314 inches. 
The steel frame is 
eeney construct- 
€d. 





“Red Devil’? Tools 


Make Your Everyday 
Repair Jobs Easy 


HEY reduce difficult problems in the home, the office, 
the workshop—around the car, to surprisingly easy 
tasks. There is the right tool for the right job. There’s no 
end to the number of useful things you can make and mend 
with them. They help you keep things in order—help you save. 
Forged of steel for strength. 
The following are a few “‘Red Devil’? Tools and their sug- 
gested uses: 


Chain Drills: 


for drilling iron, the engine cylinder, truck frame, 
angle irons, pipe, wagon tires, for brick, con- 
Crete, etc. 


Glass Cutters: 


Pliers: 


for repairing windowpanes, glass sashes, green- 
houses, for making passepartouts, table tops, 
glass trays, aquariums, etc. 


for repairing radio sets, gas engines, motor- 
cycles, automobiles, trucks, tractors, vacuum 
cleaners, sewing machines, guns, typewriters, 
toys, for amateur plumbing jobs, etc. 


Hack Saw Frames and Blades: 


for cutting sheet metal, pipe, tubing, cables, 
structural steel, etc. 


“Red Devil’? Tools also comprise a complete line of Auger Bits, Screw 
Drivers, Snips, Wrenches, Cold Chisels, Bolt Cutters, etc. Be sure to 
look for the ‘“‘Red Devil’? trade mark on each and every tool. Your 
dealer has them in stock—if not, he can get them for you. 


Send for the ‘‘Red Devil’’ Mechanic's tool booklet 
a handy reference guide for users of good tools. 


Smith 2 Hemenway Company, Inc. 


Broadway 


Manufacturers of ‘‘Red Devil’’ Tools 


New York 
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| Chinese Game Table 
| Mill i\ | (Continued from page 8 1) 


17/16 by 2% in. The eight end bins are 
pieces 114 by 1 11/16 by 5 in., hollowed in 
the upper surface. The eight center bins 
are 11¢ by 1 11/16 by 10 3/16 in. The 
12 bin divisions are 4 by 1% by 
19/16 “- The four filling pieces that form 
the inside partition between the bins and 
the playing surface of the table are 5/16 hy 
1 3/16 in. by 2 ft. 111% in. They are 
notched at each corner (Fig. 3, page &3 
so as to allow four small lids to be used 
for the four square corner compartments 
These compartments, the construction of 
which is clearly shown in Fig. 3, are for 
holding the dice and other small objecis. 

The main table top or center board is 
glued up from pine or poplar 7% in. by 
2 ft. 7in. by 2 ft. 7in. It is covered with 


1 | 
1] 


Uifita lth 





BD Announcing— 


| cork, cork linoleum, or rubber 14 in. thick, 
TS Ir ‘ ' , . : | and with a piece of felt table cover 2 ft 
We | ae ‘ ANew Radio Frequency Transformer | 9 in. by 2 ft. 9 in. The cloth is turned 


/ 
y 
4 


wa ; : , , aes over and tacked to the board base edges. 
7 \ ~S —in a combination unit, consisting of trans- 


The whole top is simply dropped into 
SS former, tube socket and rheostat. place and fastened with screws from un- 


== Especially designed for use in tuned radio fre- derneath the table frame. hip nenineye 
quency circuits—the most practical method of | in this case are turned from 114 by 219 by 


ae : : . 214 in. wood with glass inserts. Beside 
( | Pae 
amplifying high (radio) frequency impulses. the hinges, four brass elbow brake braces 


hy \\\ The trend toward radio frequency amplifica- | or stays 10 in. long, and four silent caster 
ge tion is to be expected. Its advantages are many domes 1 in. in diameter are needed. 
Ae —long distance reception; the excellent results ac , a 
y obtained with indoor aerials, and an entire ab- Obtaining an Oriental Finish 


sence of interference with neighboring receivers. ee a ae ee ae en a 





When incorporated ina tuned radio frequency table is an Oriental black. This is ob- 

L-_> circuit, this transformer amplifies efficiently tained by giving one priming and one 
(Ce) stall wave lengits employed in present-day |] Suthing cos oft red pant prefer 
Sc. a broadcasting. a very brilliant red of fine quality. The 
<a All Eisemann units are matched one to the second coat is smoothed with 00 sand- 
aT other, not only in their electrical co-relation paper and then covered with one or two 

i but also in appearance, and, when assembled, coats of rich black furniture enamel. The 

Lio present a harmonious whole. final coat is rubbed vigorously with FF 

Te, : : an ; powdered pumice-stone and rubbing oil, 

és " y) Complete instructions for wiring are given, and raw linseed oil, or sewing-machine oil. 

- the individual not deeply versed in Radio can The enamel is rubbed hard so that the 

build a receiver. with assurance of results, vermilion shines through in places and 


gives a warm underglow. The general 
tone is then one of an antique Oriental 
piece, black lacquered over red. 

This type of table is also frequently 
finished in ivory black and occasionally in > 
walnut or mahogany. 

The shop drawings of this table, with 
full-size details of the essential construc- 
tion and a completely itemized bill of ma- : - 


—— Catalog sent on request 

















EISEMANN MAGNETO CORPORATION 





WILLIAM N. SHAW, President terials or cutting list, are contained in , 
40 Thirty-Third Street Brooklyn, N. Y. Blueprint No. 32 of the Home Workshop 


series. This can be obtained for a nom- 
inal charge of 25 cents from the Blueprint 
Service Department, POPULAR SCIENCE 
MONTHLY, 225 West 39th St., New 


We Want Agents at $50 to $90.a Week 
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New Invention—Just out. Needed in every home every day. 
Patented. Nothing else like it. Low priced—Sells on sight. | | For the Woodworker 
Sharpens any kitchen knife, paring knife, carving knife, bread knife, WO practical designs for dining 


or shears and scissors in tem seconds. Mechanical masterpiece. A child | 


can use it. Just put knife in slot—turn crank—sharpens both sides at once alcoves will es = the April 


automatically. We want representatives at once—men and women Home Workshop. ; 
hustlers. Get this position where profits start first day. Among other articles scheduled for 
07 | early publication is one by Edwin M. 
No Experience Necessary—200”% Profit | Fak an den aan eke ok aie 


Make as much money next week as these men are making now. J. C. Lewis, | , 

of Kansas, says: “8 have sold one hundred sharpeners in four days.’” Hobart | carpenter s trade for home workers, 
Kerr, of Md.. writes: “The women can hardly wait tll they get them." Herbert Cain, of | another by S. W. Blanchard, ‘‘ ‘Habi- 
Ky., sold nine after supper. At the end of the first day, J.W. Gordon, of Pa., writes: “* ’ ° ° 

sold two dozen and § sold to every one I saw."” Wm. G. Hall, of N. J. says: ‘‘I think | tant ne ew by — Crafts- 

itis great. I soldsix in about one-half hour. The machine is a mighty fine proposition. | ” os ird on building a corner 
1 am a mechanic and I know what | am talking about.’’ You can make | a. ndat 8 
this money. WRITE TODAY. TERRITORY FREE. Get busy at once. | | china closet. 


QUICKEDGE SHARPENER CO. %* Sharpener Bide: Jackson, Mich. | —— 


Edge Knife 
Selling Price ] and Shear 
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Che blustery,.rainy 
days filled. with 
Joyous‘entertainment 


tes experience the thrill of 
supreme radio enjoyment, 
add to your equipment a Mag- 
navox Combination Set as here 


illustrated. 
This instrument combines a 
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Magnavox Electro-Dynamic Re- 
producer and Power Amplifier 
in one marvelous unit—with it 
you can reproduce those distant 
stations you have always wanted 
to hear. 

The first trial will convince 
you that Magnavox Combination 
Sets are a notable contribution 
to the radio art. 

For permanent radio satisfac- 
tion choose Magnavox. 
Magnavox Reproducers: M1! (for dry 

battery sets); R2 and R3 (electro 

dynamic) P : $35 to $60 
Magnavox Combination Sets: electro- 
dynamic Reproducer with one ortwo 
stages of amplification $59 to $85 
Magnavox Power Amplifiers: may 
be had in one, two or three stage 

(audio-frequency) $27.50 to $75 

Magnavox Products are for 
sale at good dealers everywhere. 
Write for catalogue. 
| THE MAGNAVOX CO. 
Oakland, Calif. 
| New York Office: 370 SEVENTH AVE. 


Perkins Electric Limited: Toronto, Montreal, 
| Winnipeg, Canadian Distributors 
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| For Every ‘Receiving Set 
| there is a MAGNAVOX 
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xit Variocoupler 


Enter Erla Selectoformer 





ment. 





Superior worth of Erla audio 
transformers, shown in their 
exclusive ability to amplify 
hree stages without distor- 
tion, improves any set. $5 





Erla condensers alone carry 
a certificate of accuracy on 
their malar. .ook for the 
wor “Tested Capacity 

when SB on 35cto75c ea. 


in progress. 





Patented telescoping rim of 
Erla bezels fits any 4" to !4 
panel, neatlyscreeningopen- 
ings required for tube venti- 


lation. Nickel or enamel, 20c 


Dept. F 





Reliable and clear reception 
is assured through the Erla 
fixed crystal rectifier, re- 
quiring no adjustment and 
lasting indefinitely. List $1 








Combines Improved Properties of 
Coupler and Wavetrap 


Again Erla contributes notably to radio advance- 
Erla Selectoformer, replacing alike vario- 
coupler and wavetrap, greatly increases volume 
and selectivity in radio receivers, at the same time 
reducing cost. 


Selectoformer, asthe name implies, operates simul- 
taneously as a selector and radio frequency trans- 
former, picking off of the antenna the one wave- 
length desired and amplifyingittonormal strength. 
Thus is avoided the interference common to re- 
ceivers that depend for selectivity upon tuning 
the coarse antenna system. Also, because of the 
amplification brought to bear, there is eliminated 
the loss of energy encountered in wavetraps of 
conventional type. 

With Selectoformer, distant signals come in loud 
and clear, even with powerful local broadcasting 


Tone quality, likewise, is greatly im- 


proved, through reduction of static and other 
disturbances. 

Control of the Selectoformer is effected through the 
23-plate condenser already built into most receiv- 
ing units. Installation isa matter of moments only. 
For complete details regarding this and other Erla 
improvements, including latest reflex circuits, ask 
your dealer for Erla Bulletin No. 20, distributed 


gratis; or write, giving your dealer's name. 


Electrical Research Laboratories 


2515 Michigan Ave., Chicago 


ERLA 











Deafness 


Perfect hearing is now being re- 
\ stored in every condition of deaf- 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drums, 
/ Thickened Drums, Roaring and 

4 Hissing Sounds, Perforated 

E “holly or Partially Destroy ved 
Drums,Discharge from Ears, etc. 


Wilson ¢ liccatace Sense Ear Drums 
“‘Little Wireless Phones for the Ears’? require no 
medicine but effectively replace what is lacking o1 
defectivein thenatural eardrums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF: 








NESS, giving you full particulars and testimonials, | 


WILSON EAR DRUM CO., Incorporated 
730 Inter-Southern Bidg. 


veri. aeer) «6 ETS TOL’ CRS) DD 


Louisville, Ky. | 








21 Jewels 


Nothing less than 21 Ruby and canis Jewsle, 
is good enough for Burlington masterpiec 


Quality and Style 


Adjusted to the wecond temperature — f 
isochronism — positions. 25 year Gold #7 

Strata Case, in 100 desig 3. $1 down. 
B at poate y payments, 


Burlington ots" 















ny FC 
19th Street and Marsnen vd 
Dept. 13-63 Chicago, Minois 


ARKOGRAF 


Protect your tools 
from theft. Write any name,engrave 









H(e 
any design on metal with electricity b : 
like writing on paper with pen or Ky) ( @ 
pencil. Complete outfit $3.50, pre- a , 
paid anywhere snteresting dese rip- mee et GF 
tive circulars free. Write to-day cs 


Agents wanted 








Arkograph pais Co., 481-A East Couch St., Portland, Oregon 
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| Trap Shooting with Homemade 


Catapult and Tin ‘‘Birds”’ 
By John Edwin Hogg 
~* cXT to game hunting, shotgu 
shooting at clay birds, or other form 
of flying targets, offers the most aliasing i 
sport with the gun. Clay-bird shooting 
however, is denied to many sportsmen be. 
cause of the expense. In an effort to re- 
duce the cost, the writer recently devel. 
oped the catapult illustrated, which hurls 
tin cans aloft for use as shotgun targets 
Only $3.70 worth 
of lumber 
hardware was used 
to build the cata- 
pult. . 
It consists of a 
wooden frame 
stoutly reinforced 
with metal cleats, 
and a wooden hurl- 
ing arm, to which 
motive power is 
supplied by 
stretching two dis- 
carded motor 
tubes. Light and 
compact, the cata- 
pult may be hauled 























Shooting at the tinware birds (above); 


ready to spring the catapult (below) 
to and from the shooting grounds on the 
runningboard of a small roadster. 

On the shooting grounds it is necessary 
to have on hand only a supply of old tin 
eans. The hurling arm, which is pressed 
downward to bring the inner tubes under 
tension, is latched and the cans are placed 
on the arm. A cord fastened to the latch 
frees the hurling arm at the will of the 
shooter. The arm flies up, strikes the top 
of the frame, and the tinware keeps on 
going—usually about 100 ft. in the air. 

The shooting grounds chosen for experi- 
mentation with the catapult is near the 
city dumping ground at Alhambra, Calif,, 
where there is an unlimited supply of tin- 
ware to be shot at. Once built, and trans- 
ported to the scene of activities, the oper- 
ation of the catapult costs nothing. It 
will throw tin cans all day to provide 4 
most excellent and inexpensive form of 
shotgun target shooting. 





Keeping an Auto Tuned Up 


VERY motorist will find many 
_4 labor- and money-saving sugges 
tions in a new series of articles by Ray 
F. Kuns, the first of which is scheduled 
for early publication in the Home 
Workshop Department. His _ first 
article tells how to eliminate spark 
plug trouble and he cites as an example 
a motorist who makes a set of plugs 


last at least 28,000 miles. 














MNODADTASENT OF PDOPTIT AR SCIFNCK MONTHLY 


a 





j 
| 


and 1 








me 
3 
& 


& 


% 





4 
% 
e 


4 
P 


a tates 


hea aClae 


APRA ta: he 4 he 





emade 


rds”’ 


shotgun | 


1er forms 
_ alluring 


shooting, | 


smen he- 
rt to re- 


ly devel. : 


ich hurls 
| targets, 





elow) 


is on the 


necessary 


of old tin 
S pressed 
yes under 
re placed 
the latch 
ill of the 


s the top | 


keeps on 
| the air. 
or experi- 
near the 
ra, Calif, 
ly of tin- 


nd trans- | 


the oper- 
hing. It 
provide 4 
» form of 





d Up 

many 
sugges 
by Ray 
heduled 

Home 
s first 

spark 
-xample 
of plugs 





Soe 








vila 








3 
j 
¥ 





BRS ate) 


POPULAR SCIENCE MONTHLY 








EEPING its pledge to the public, the Radio Corporation of America has con- 


centrated its vast research and engineering forces upon the solution of certain 
fundamental problems facing the art—problems which have become more apparent 
as broadcasting stations and radio receivers multiply. 


The phenomenal expansion of the radio in- 
dustry, and the universal and ever-increasing 
appeal of radio represent an outstanding de- 
velopment of the present century —for this 
industry has grown from infancy to maturity 
in a space of but two years. 


° a ° 


Briefly stated, there is today a necessity for 


—A radio receiver providing super- selectivity 
—the ability to select the station you want— 
whether or not local stations operate. A selectiv ity 
which goes to the theoretical limits of the science. 


— Super-sensitiveness— meaning volume from 
distant stations—along with selectivity. 


— Improved acoustics — more faithful reproduc- 
tion of broadcasted voice and music than has ever 
been possible before. 


—“‘Non-radiating’’ receivers—a new develop- 
ment, a type of receiver which, no matter how 
handled, will not interfere with your neighbor’ s 
enjoyment. 


—More simplified operation—a super-receiver 
requiring no technical skill, thus making the 
greatest achievements of entertainment immediately 
available to all members of the family. 


—A receiver for the apartment house and pop- 
ulated districts, requiring neither aerial nor ground 


connection. 


—Another type of improved receiver for the 
suburban districts, equally capable to that above, 
for use where the erection of an aerial presents 
no problem. 


Painstaking search in quest of these ideals has 
led to new discoveries, setting new standards 
of excellence and performance—discoveries 
which have established: 


First—that improved acoustics are possible—a 
matter of scientific research and not of haphazard 


design — for truly melodious reception. 


Second — that dry battery operated sets can be so 


designed as to give both volume and distance. 


Third—that the regenerative receiver is susceptible 
to marked improvement providing selectivity, sen- 
operation hitherto 


sitiveness and simplicity of 


deemed impossible of accomplishment. 


Fourth—that the Super-Heterodyne—the hitherto 
complicated device requiring engineering skill to 
operate — could be vastly improved — improved in 
sensitiveness and selectivity—and simplified so 
that the very novice and the layman could enter 


new regions of entertainment and delight. 


Watch For Further Announcements 


Radio Corporation of America 
Sales Offices: 


233 Broadway, N.Y. C. 





10 So. LaSalle St., Chicago, Ill. 


433 California St., San Francisco, Cal. 


Radiola 


REG. U.S. PAT. OFF. 


| A Radio Statement to the Public 


The Meaning of Coordinated Scientific Research 














Aerial with Length Adjustment 
Improves Radio Reception 
By L. B. Robbins 

OR maximum efficiency in radio recep- 


tion, the antenna must be the right 
length. Some radio fans have several 









| Spin All Nuts On-— 





aerials iffere > : Sos T’S so easy now—assemble any 
aerials of diffe rent le ngths, but this is not radio hook-up in half the time— 
necessary if the antenna is adjustable. make connections leakproof as 

| Erect the masts at the greatest pos- | sidering with 

Pies : reer j : Stevens SPINTITE Wrenches 

| sible distance apart, say 200 ft. The 


Fit all radio nuts. Hollow stem 
farther mast from the set should have a | goes over projecting screws—hex 


fixed pulley at its peak; the nearer mast | secket gets full grip and protects 

4 - nut—ebonized handle for comfort- 
an insulated pulley fastened by means of a | able leverage—cinch to reach diffi- 
short rope. Provide a 225-ft. antenna | Sult places. All sizes from 3/16 to 


HIGH SCHOOL 





i : g 14 inch. 
couR SE ik STEVENS & CO. 
; Ss = 375 Broadway, Dept. 21 New York 
ee : tes INSULATOR-7 — Toolsmiths since 1899 
pees || PULLEY 
TWO YEARS| mV send 8 
: ’ . sae “ANTENNA for Set No. 71 
x 4 | F illustrated, 
YOU ARE BADLY if you lack F eel ae oe ee 
: ; | z ‘ 1/2" for 
HANDICAPPED [ishSchool Paws. ae MAST | phone 
training. § iI | 3 oa BRASS jacks, 
You cannot attain business or social L a 








prominence. You are barred from 
a successful business career, from 
the leading professions, from well- § 
paid civil service jobs, from teaching §€ 
and college entrance. In fact,em- & 
ployers of practically all worth-while 
positions demand High School train- % 
ing. You can’t hope to succeed in ; By reeling in or letting out the aerial, 
the face of this handicap. But you & the utmost efficiency is insured 
can remove it. Let the American § ; The MONARCH Jr. Lathe 
School help you. # | and fasten the farther end to an insula- 


ee : Is Priced Within Your Means 
tor, which is fastened, in turn, to a rope 


FIT YOURSELF FOR A f | that runs down through the fixed pulley wit ee ee 
BIG FUTURE This course and ends in a weight. on tel Gee ee ae eee 
which has been prepared by some of ; The near end of the antenna is then pteoRcesitgge Bocce “mechanics enthusiastic ovet 
America’s leading professors, will run down through the suspended pulley ce 
broaden your mind, and make you @& and fastened to a reel with an insulated 
keen, alert and capable. It is com- shaft and drum. When the reel is wound 





- Cs eo each. 
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plete, simplified and up-to-date. It fm | UP» the antenna is pulled toward the ae ee 

covers all subjects given ina resident fm | "&4rer mast and thus shortened. When ig geo : 

school and meets all requirements of the reel is unwound, the weight carries —_— tion 

a High School training. From the the antenna up again and stretches its fe spree 

first lesson to the last you are care- © length between the masts. mine for FREE etalon $245 

fully examined and coached. The vertical part of the wire acts as Also built with bed lengths up to § feet. Made 
a | part of the leadin. A clip can be clamped 


in ll-inch swing size too, at slightly higher pric 
on this lead-in wire at the most con- 
usE SPARE TIMEONLY venient point. Any kind of clip can be THE MONARCH MACHINE TOOL CO. 
Most people fdle away fifty hours a 


: ; F used, but one that will be positive and 491 OAK STREET SIDNEY, OHIO 
week. Probably you do. Use only will stand the wear and tear is illustrated. 
one-fifth of your wasted hours for 


study and you can remove your §& s a . A NEW WAY 
present handicap within two years. Extending Usefulness of Pliers 

You will enjoy the lessons and the V HEN us- Cs TO GET YOUR CLOTHES 
knowledge you will gain will well a 5 > 

repay the time spent in study. po ages A ABSOLUTELY FREE 


nary pliers for 
and Make Big Money during your spare 
































Check and mail the coupon NOW Mjhandling a 





> ‘ i time—something different, better, big- 

for full particulars and Free Bulletin, § | number of small ger, more liberal than any offer ever 

4 3 hings thev made. Lower prices — better clothes— 

; @ | things, 1ey bigger cash profits—express or post- 
= American School fi | usually may be age paid on everything. . 

“a Dept. H375 rw made to open DOUBLE PAY 


Drexel Ave. and 58th St., Chicago § 


American School 


automatically 
by winding a 


Free Clothes and Cash Profits Be- 
sides. You can easily earn $30.00 cash, 
extra, every week during your spare 











7 time, taking orders for our made-to- 
5 rubber band measure —_-. bi don’t ask Ladies use 
Dept. H375 Drexel Ave. & 58th St., Chicago ‘ > h; -: clos > J01 your cash profits for your own clothes. 
pt. H375 & si around the handles, close up to the joint. That's not our way of doing business. 
Send me full information on the subject checked | This will not prevent their closing. Ours is a new and better plan. 
and how you will help me win success, T . f pli . mall vise R Fifty-six stylish, real cloth camples— FREE 
: ae ; ie ume a) saves ie Bf sal cl 
Architect i ~~... Lawyer Oo use a pair 0 piers as a smai ‘ A everything FREE. Susrdres an ainetetay’ 
Bollding c eatractor onic sachine Shop Practice hold the jaws toget her with a small C and we will send complete outfit FREE. £ * 
utomobile Engineer _....... hotoplay Writer ‘ i ° 
Automobile Repairman ~....Mechanical Engineer | clamp, such as may be obtained at hard- SPENCER MEAD co., Dept. C517 Chicago 
CivilEngineer _...... Shop Superintendent . 


Structural Engineer 

Business Manager 
...Cert. Public Accountant 

.Accountant and Auditor 
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Bookkeeper Sanitary Engineer |» | A Goon soldering flux can be made by dis- MARS Wy RAGS 
mies my er hee ~_ rea imo solving powdered rosin in alcohol and —— ps gereoie 
eee” Seema, | Sting » littte glyoerin to provent digi makes inferwood, Roya, Rem 
+.... Vocational Guidance .... Wireless Radio or eaking. This may be used with thin Han dal toe Guat frecning, qrouanly, ty 
s~..Business Law = an Undecided wire-solder and a well-tinned soldering gage at our expense before you : 
Name getenveeceka vvbstakbseds sun sdeueshiaheseapinlpdctenDaicoucusasnistcat | copper to produce perfect electrical con- BeteribtieCarcular and Spee 
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cial Low Prices. 
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ie Guaranteed 
was Radio Equipment 


Write usa post card 
Address Dept. 5-R 


and we will send you free this 52 page catalogue of 
radio sets and parts. It also contains explanation 
of radio terms, map and list of broadcasting sta- 
tions and much radio information, including an 
explanation of successful hook-ups and circuits. 























2) The Oldest Mail Order House is Today the Most Progressive _ 


You will be amazed at the low prices Ward’s 
quote. A complete tube set having a range of 500 
miles and more, including tube, head set, batteries, 
and antenna equipment, as low as $23.50. 


This catalogue contains everything for the ex- 
pert and amateur. Complete sets and every im- 
proved part for building sets, all the most up-to- 
date devices—at the lowest possible prices. 

















ONTGOMERY 
cicage Hansas ty SEP cee 


Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, 
selling everything direct by mail without the usual 
*‘Radio-profits.”” Why pay higher prices? Ward 
quality is the best and the prices will often save you 
one-third. Everything sold under our Fifty Year 
Old Guarantee—Your Money Back if You Are Not 
Satisfied. Write today for your copy of this com- 
plete 52-page Radio Book. 


Ft. Worth |p) 














— 


Write to our house nearest you. Address Dept. 5. 
Chicago Kansas City St. Paul Portland, Ore. 


Ft. Worth Oakland, Cal. 


alum 
ontgomery Ward @ ©. 
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“What a whale of a difference 
just a few cents make: 


yo? 


— all the difference 
between just an ordinary cigarette 
and—FATIMA, the most skillful 


blend in cigarette history. 











Home 


with an 


STA == a 
Automatic ~~) on |. eee ee 


will cost little 


wants a gun in the , ae t 

for YOU 
‘M beautifull 

illustrated 32-pag« 


Book 
fine guns, beautifull, 7 y 
e standard ammunition. Order an Senne 


importers | rt : t= prey le a Good Penman” 
| : FREE ?t! 


It contains man) 
beautif ul specime ns of pent nanship shox ng 
y 4 hat others have accompli d by the Tam- 
—10 shot A a, extr: aaron ’ 5 stem, W ith te on and general 
16.95 32-20 and 38 cal. swing-out cyl. revolvers. ‘ tion al 


We guarantee every gun against defective work- } for ) dices ti 
ul »: brs ind new; of Drop Forged Steel Through- | men WRI ] - re yD 
3 1) any weapon INSIST on this | ris TAMBLYN 
° NEY unless you Y Hae 437 Ridge Bide. “Henoas City, Mo., 
i I i—pay postman on delivery 
us postage ‘ action guaranteed or money re- 
fon led. Write for new firearms catalogue. 


CALIFORNIA TRADING CO. 
Dept. 13, Terminal Bldg., Los Angeles, Cal. 


Sturdy Flower Box and Stand 
Hold Indoor Garden 
By Kenneth R. LaVoy 


HE plant stand and flower box illus. 
trated can be used for ferns, potted 
plants, or water-growing bulbs that will 
keep. a bit of summer in the house al] 
year round. 
The materials needed for the stand are: 
1 top, % by 9 by 18 in. 
4 legs, 4% by 214 by 22 in. 
2 stretchers, 7% by 114 by 17% in. 
ghtpenny finishing nails 
For the flower box: 
2 sides, 34 by 3 by 12 in. 
2 ends, 34 by 3 by 5% in. 
1 bottom, panel stock, 44 by 6 by 9¥ in. 
8 screws, 114 in. No. 16 “blue head 


Bread tin to fit box 
Putty, glue, stain, or paint and enamel 
To build the plant stand, first prepare 
the legs and top. Then lay off on the top 
DADO %4' xe 


SIDES . 2 = Sa ENDS 
34" SK 12" <a = 4X3" 


Top’ | 
We x9Xi8 


HALF-LAP 
JOINT 
ae 





STRETCHERS . 
Ye Xa" X17 3% 


The completed stand and 
box, with dimensions of parts 


light penciled lines to represent the diag- 
onal stretchers. Get the stretchers ready, 


| allowing 1 in. extra length for fitting the 
| ends. Place one stretcher on the top 


along the lines already laid out and mark 
the cross-lap joint from the lines indicat- 
ing the other stretcher. Next, cut the 
ends to correspond in length with the 
top. Do the same with the other stretcher 
and cut the half-lap in both. Jf done 
carefully, the pieces will fit together. 

In assembling, fasten the legs first to 
the top and then to the stretchers. The 
half-lap joint may be fastened with glue 
or with a #4-in. bright head screw from 
the under side. Use eightpenny finishing 
n: for assembling and set the heads so | 
that the holes can be plugged with putty. | 

The dado on the sides and ends of the 
flower box is made with a combinatio1 
plane or with a chisel. It should be at 
least 5/16 in. deep to allow for the ex- 
pansion of the bottom. First place one 
end and side together, put the bottom in 
position, and fasten the second side, leav- 
ing the other end until the last. 

If the work is to be stained, hard wood 
should be used, but any soft wood will 
do for paint and enamel. A _ pleasing 
finish is to enamel both stand and box 
and then apply a simple stencil design 
to the sides of the box and on each leg of 


| the stand. 


A bread tin makes a cheap and water- 


| tight lining, and can easily be moved, 
' when necessary, to replace the flowers 
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Paragon 


Model III $175.00 


The Last Word 


In a Paragon Receiver for the Home 


At last—a radio set that not only har- 
monizes with your furniture but adds to 
the attractiveness of any room in which it 
is placed. And not an ordinary radio set 
but a PARAGON. 

Paragon Receivers are famous for the 
long distance records they hold which in- 
clude the reception of the first trans-con- 
tinental amateur message and the first trans- 
Atlantic message. It is a Paragon that keeps 
the world in touch with the MacMillan 
Expedition frozen in north of Greenland. 

Illustrated Bulletins of Paragon 


Radio Products are yours for the 
asking. 


Paragon Receivers, because of their su- 
perior selectivity and sensitivity, are equally 
famous for the ease with which they can be 
operated and the clear results obtainable. 

Now comes the latest Paragon, the 
Model III, pictured above, with all the ad- 
vantages of the other models but housed in 
a mahogany or burled walnut cabinet which 
is a work of art. 

In appearance, the Paragon Model III 
Receiver now matches up in every way to 
the perfection of the instrument itself. 


Dealers: We believe in the proper distribution of Paragon Radio Products. 
Our Exclusive Distributorsare particularlyinterested interritorially protected 
dealers, who will concentrate, solicit and serve the consumer in the sale of 
Paragon Radio Receivers. If interested, write us for details. 


ADAMS-MORGAN CO., - 18 Alvin Avenue - Upper Montclair, N. J. 





PARAGON 


Reg. U.S. Pat. Off. 


RADIO PRODUCTS 








































































“They’ve tripled your 
salary, dear” 


TELL you, Tom, it was a lucky day 

for both of us when you sent in that 
I. C. S. coupon. You'd never be where you 
are to-day if you hadn’t decided to study 
in spare time just when you did.’ 


Spare-time study with the I. C. S. is winning pro- 


motions for thousands of men and bringing hap ypiness 
to thousands of homes all over the world. - offices, 
shops, stores, mines, mills and on railroads, I. C. S. 
trained men are stepping up to big jobs, over the 


heads of older men, past those whose only qualifica- 


tion is long service. There is a job ahead of YOU. 
Some man is going to be picked for it. The boss 
can’t take chances. He is bane to choose a trained 


man with sound, practical knowledge of the work. 

Get busy right now and put yourself in line for 
that promotion. You can do it in spare time in your 
own home through the International Correspondence 
Schools, just as thousands of other men and women 
have done. 


The first step they 
this coupon. Ma ike 
make it right no 


took was to mark and mail 
‘our start the same way—and 


MAIL THE COUPON TO-DAY! 
eK TT SN NN NT A TF A A cc 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7680-C, Scranton, Penna. 

Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 

BUSINESS TRAINING COURSES 
[Business Management [} Salesmanship 
industrial Management _] Advertising 
Personnel Organization _} Better Letters 
Traffic Management { ] Show Card Lettering 
“) Business Law [ } Stenography and Typing 
JBanking and Banking Law _) Business English 
J Accountancy (including C.P.A.) (J Civil Service 
-)Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Private Secretary [} High School Subjects 


jd 


Ooo 


Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry () Pharmacy 
Automobile Work 
Airplane Engines 
Agriculture and Poultry 
[} Mathematics 


Mechanical Engineer 
Mechanical Draftsman 


Spanish O) French L) Dlustrating 
TECHNICAL AND INDUSTRIAL COURSES 
(1) Electrical Engineering 
[} Electric Lighting 


Architect 
Blue Print Reading 


Machine Shop Practice 
Railroad Positions 

Gas Engine Operating 

Civil Engineer 

Surveying and Mapping 
Metallurgy O Mining 
Steam Engineering (1) Radio 











WOUUILIC) 


Street 11-29-23 
Address ‘ : 


City 


OCCUPACION. .......2..ccsccccccesecsvecrcccerscccessccoses 
Persons residing i anada should send this coupon ‘to the 
International Correspondence Schools Canadian, Limited, 
Ve ontreal, Canado 














eee Skin Can Be Quickly Cleared of 
Pimples, Blackheads, Acne Eruptions on 
the face or body, Barbers Itch, Eczema, 
Enlarged Pores and Oily or Shiny Skin, 


Write today for my FREE BOOKLET 

FREE **A CLEAR-TONE SKIN,” telling how 
cured myself after being afflicted 15 years, 
$1000 Cash says ! can clear your skin of the above blemishes. 
E.S. GIVENS, 153 Chemical Bidg., Kansas City, Mo. 
$3.8 S YOUR CAR 
Aseedy looking top spoils 
CUSTOM MADE its appearance. Get a 


Liberty Custom Made Top. It's fun putting iton, simple direc 
tions furnished. Save a big labor bill. We are manufacturers of 
tops, side curtains and seat covers, for any make or model car. 
Amazing values. Special proposition for Fords, Chevrolets, 
Dodgesand Maxwells. Write today for bigmoney saving catalog 


LIBERTY TOP & TIRECO., Dept. E-8 Cincinnati, Ohio 































| solder 


Chemistry 


Simple Formulas that 
Will Save Time 
and Money 





HE home workshop is not complete 

if a soldering iron is lacking. It is, 
therefore, important for the amateur 
mechanic to understand the uses of a 
few of the more common kinds of solder. 
The strength of a soldered joint is only 
as strong as the solder used. For general 
work, a solder consisting of 1 part of lead 
and 1 part of 
tin is excellent. 
More lead ean 


be used, but 
too much 
should not be 
employed. 

An ordinary 
hard solder 
which is fairly 
easy running 
and makes a 





strong joint, al- 


thou g h it Soldering wire connec- 
tion with a blow e 

rather red in P eee eee 

color, consists 


is 


of 70 parts of copper, 22 parts of zine, 
and 8 of tin. A solder for iron, steel, and 
the bronzes consists of 53 parts of copper, 
43 parts of zinc, 1 part of tin and a trace 
of lead. 

Many radio enthusiasts still use_crystal 
detectors. Since unmounted crystals are 
cheaper and offer a wider selection for 
sensitivity than mounted crystals, it pays 
to provide a low melting alloy suitable 
for mounting a crystal in a detector cup. 
Such an alloy consists of 4 parts (by 
weight) of bismuth, 2 parts of lead, 1 part 
of tin, and 1 part of cadmium. These 
metals can be purchased in small quanti- 
ties from any large chemical house. 

Place the bis- 
muth, the low- 
est melting 
metal, in = an 
iron spoon 
and heat over 
an alcohol or 
other flame un- 
til melted. Then 
add the other 





— 








Preparing a 
soft solder for 
radio work by 
melting easily 
fusible metals 
together and 
casting the al- 
loy in a mold 


of hard clay 








With few 
melting metal is 
this has melted, 


metals one after the other. 
exceptions, the lowest 
added first and, when 
the next is put in. 

If it desired to cast the alloy or 
in bars, it can be done easily by 
pouring the melt into a mold of refractory 
substance. I use a block of good clay 
that was dried in a shaded spot far three 

(Continued on page 128) 
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Saxophone Blues! 


Drive away the blue devils, give your 
musical longing free expression, win 
new popularity with an “Inspiration” 
Saxophone! 


‘Inspiration Leads the World! 


Easiest to learn! Acknowledged the finest, 
sweetest, easiest playing Saxophone mace! 
Absolutely pure tone! No buzz or rasp! Easy 
action! Always in perfect tune! Guaranteed 
quality! Exceptionally beautiful finish! 


Free Trial—Easy Terms! 
Write for FREE Catalog describing ‘‘Inspir- 
ation’’ Saxophones — Cornets — Trombones — 
Trumpets—Mellophones, etc., etc. Allequally 
supreme in tone and quality! "Try your choice 
for week’s FREE TRIAL in your own home. 
Easy monthly payments. Write TODAY! 


Dealers— Some choice territory still open — Write 


LYON & HEALY 


INC 
CHICAGO 





64-90 Jackson Bivd. 



























We Teach 
COMMERCIAL 
Meyer Both fom any, the largest 
Commercial Organization inte 

Orld offers you an unusual opportunity for 
practical training, based upon twenty-three years 
of success. This nationally known organization 
each year produces and sells to advertisers over 
15,000 commercial drawings. Meyer Both in 
struction is the difference between successful fact 


and experimental theory This well paid profession equally 
open to men and women. Home study instruction. 


Get Facts Before You Enroll in Any School 


Ask the Advertising Mianager of the leading news 
papers in your city, anywhere in the United 
States, Canada, England or Australia about 
the Meyer Both Company—let them te! 
you about us. Write for our illustrated boot 
telling about the success of our students—for 
one-half the cost of mailing—four cents in stamps. 


MEYER BOTH COMPANY 
Department of Art Instruction 
Michigan Ave. at 20th St., Dept. 35, CHICAGO, ILL. 


Note—To Art and Engraving Firms: Secure practi- 
cal artists among our graduates. Write us. 








































WORCESTER STYEL PROMUCTS co, 
WANDY Sc png PLATE 
WORCESTER MASS. 
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. * * 
Special 5 Size Tap and Die Set, Only $ 
DIRECT FROM THE FACTORY To you! 
Our No. 12 Automobile Set furnished in our highly finished chest 
box contains 5 each taps and dies ( a 83-8, 7-16, and 1 
the S. A. E. thread, 1 die stock, and one tap ‘and reamer wre!ch 
Our No. 1 Set is the same as No. 12 except that the thread is U 
instead of S.A.E. You arepurchasinga splendidset atavery low fix 
Send us your order at once and be one of our many satisfied custome! 
s also send you one of our circulars illustrating our 
line of Handy Tools 
WORCESTER STEEL PRODUCTS CoO. \ 
M. 29 Union Street, Worcester, Mass., U. 5. 
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Built First to Last" 
ues! . % 
2 e 
se al B E d Amateurs and E 
gee | Deginners, Experienced Amateurs and Ex- 
iration 
— e 

vou:|} g@| perimenters Turn to Coto for Radio Parts |i 
the finest, | § ‘ A ° 
ne made! | # You can build from the very simplest radio set up to one with the latest 
seeinnes refinements with Coto parts. And what is more fascinating than to try 
ol out the various circuits as they are published? And with Coto parts you 
a | know you will be getting the very best from these circuits. Learn the 
mbones — | I A. B. C. of radio— ‘Always Buy Coto.”’ 

ually 
yur cho’ t 
ome ° 
DAY! Use All the Energy in ‘‘Superior to Any Other 
en—Write | i Your Antenna Regardless of Price’’ 
Y Don’t waste it in the insulation Mr. W. R. Reschke of Staten Island, 
macnn tia: { losses of an inferior condenser. — da gene — ‘- mantic 
a It’s like pouring water in a adie wae cis amen 


sieve. The low losses of a 
Coto Condenser insure maxi- 
mum signal strength. Use one 
and be convinced. 


quite a number of sets and find them 
superior to any other transformer re- 
gardless of price. The results I get I 
cannot equal with other audio trans- 
formers, clear and plenty of amplifica- 
tion. Am using WD11, WD12 and 
U. V. 201. A tubes.”’ 


t 
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At tae tt bith fp 
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Pigtail 
connection 
to Rotor 






eR Beaty 


“SrecCcrak. \ 
| AUDIO FREQUENCY | 
TRANSFORMER 





largest 
—— 
portunity for 
y-three years 
organization 
rertisers ovet 
+r Both in 
uccessful fact 
ofession equally 
ction. 


Any School 


he leading news 


Coto Variable Air 
Condenser 
WITH VERNIER 


There is just one bearing in this 
condenser and that is protected 
with hard rubber, the best 
known radio insulator. Plates 
are of SILVER PLATED cop- 

















re in the Unite! per, soldered rigidly in place for Type 4500 

— 7 } lasting efficiency. Complete 

‘illustrated boot fie 66 Much n with vernier adjustment and : ° 
bc ssi So oss ° Better tha ” handsome dial. Type 3505, The 3 to 1 Ratio Audio 
s in stamps. Your Advertising Claimed 0005 Mfd. $5. Type 3510, Frequency Transformer 
ANY These are the words of a pleased user of -001 Mfd. $6. Is Best for All Stages 


ion Coto Compact Moulded Variometer. 

















qLL. He was surprised because of its won- Again the simple, economical, easy 
derfully compact size (314 x 134 x33, GUARANTEE! eee — re a t For a 
in.) to find it splendidly efficient over E ‘ fC Radi Oe ee ee 
the proadcastin lensths 200t very plece o oto Radio sweet singer without shielding, jock- 
g wave lengths oO t . Lahorat ees fo oC ek * 
al wakhere Price $5. The Coto apparatus is aboratory eying or fuss, Coto Specials in all 
- ; 3 Tested before shipment. stages is your sure and *y saving 
IE Siete uation tch e ; Pp stages is y sure and money saving 
Se S th dealers and bet. Great f “flex circuits 
‘ust as fine, $5.50 : oO we authorize dealers an et. reat or reflex circuits too, 
J ise jobbers to guarantee you Low price ($2.50) is their least recom- 
absolute satisfaction. mendation. Jobbers are ordering in 
The Tube with Double Grip thousand lots. 
and Hard 
Rubber COTO-COIL CO. The Original Honeycomb 
Insulation 7 Willard Ave., Providence, R. I. Wound Coils 
Cotogrip BRANCH OFFICES: Years of factory 
means positive Los Angeles, 329 Union League Bldg. experience in 


contact, and Minneapolis, Geo. F. Darling, 705 Plymouth Bldg. quantity pro- 
the best radio Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg. duction account 





Onl $ insulation pre- CANADIAN DISTRIBUTOR: for — combined 
he nly vent °85c PERKINS ELECTRIC CO., LTD. extra quality 
Iy finished chest leakages MONTREAL, TORONTO, WINNIPEG and low price. 
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W. F. Kendt, 1476 Main 
St., Buffaio, writes: 


I sharpened 994 lawn 
mowers last season, an 
the receipts were $1662 
which is not bad for oe 
side line 


bigger quarters. 


sharpened mower. 


cut. 


We 

















Parks ‘‘Cabinet 
Shop Special’’ 


$195.00 
as illustrated with 
motor f. o. b. Cin- 
cinnati. 
Sendfor Bulletin 
C-S_ describing 
this machine in | 
detail 


‘a 


of 








The Biggest Little Woodworker 
Ever Built! 


You'll want this sensational Parks com- 
n woodworker right away for you! 
includes 8-inch rip and _ cross- cut 
4 er, band-saw, borer 
t sand ind universal motor. 
0) $195 ymplete! Lathe attachment 
ly $15 extra. First-class Parks angl 
eel constr 1, all joints” electr 
velded Steel table-top. The new 
thing in small shop equipment. Guaran 
teed 10 years. 


The Parks Ball Bearing Machine Company 


1547 Knowlton St., 


Cincinnati, O. 


Canadian Factory: 200 Notre Dame East, Montreal, Can. 


PAR 
a 


|! 
WOODWORKING 


| 
putter 


NES 











No town is too small. 
dull—owner doesn’t know where to get 
them sharpened. Mowing the lawn dreaded because of dull or improperly 
Lawn mowing is healthful, invigorating and pleas- ° 
ant when Mower is ‘‘Ideally’’ sharpened. Youdo 
the work scientifically—you are in big demand. 


Lawn Mowers Sharpened to 
Razor Edge — 


People glad—owners delight in mowing lawn 
with mower sharpened on an ‘‘ideal.’? Mower 
runs light—click-click-click and the grass is 
Buit4 permanent business for yourself. 
Start now! 


Write Today 


Get our proposition Free 
have detailed 
trated book to send you. 
Write today for our pro- 
position. 


The Fate-Root-Heath Company 
Dept.39, 802 Bell St., Plymouth, 0. 
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$1662°° Earned 


A NEW BUSINESS—BIG BUSINESS 


A Business to Enthuse Over- 
The “Ideal”? Lawn Mower Sharpener 


A wonderful invention that sharpens lawn mowers scientific- 
ally—quickly—perfectly; does the work as nothing else can. 


Fred C. Milkert of Melrose Park, Ill., writes: 


“The Ideal Lawnmower Grinder put me in business, starting in the base- 
ment of my home and forcing me now for the third time to move into 
Today the dream of m 
realized. With a machine like yours an 
have a business of his own and be independent.”’ 


You Start Now 


IN ONE 
SEASON 


life—a shop of my own—is 
a little hustle any man can 


Lawn mowers are 











USE THIS — MAIL IT TODAY 

The Fate-Root-Heath Company 

802 Bell St., Dept.39, Plymouth,0. 

Please mail at once details of your 
eomplete proposition. 


illus- 





Sir Oliver Lodge says he hopes 
this discovery will not become generally known 
until mankind has sufficient wisdom to handle 
the power that it will loosen. But scientists 
have already tapped this source of power! Not 
yet harnessed perhaps but yet plain enough 
that ANY AVERAGE PERSON can toa large ex- 
tent demonstrate it in daily life. 

With the use of this ENERGY youcanaccomplish | 





anything humanly possible. This FACT has been 
proven by the actual experience of thousands of 
people during the last twelve months in whose hands | 
we freely placed this amazing discovery. ou not 
only “‘get the idea’ but it applies itself to your 
affairs within a few days. 
Nothing Impossible 

Literally thousands of people changed their lives 

almost overnight by this revelation 


With this secret Col. Adams of Salt Lake City 
made over $4,000 in a few days. 





nless this power will immediately and practically 
WORK for you, unless you can demonstrate it as 
clearly as a child demonstrates electricity by turning 
on the electric light, IT IS WORTH NOTHING 
rO YOU. For all men are not equal. Doubt, fear, 
suspicion, distrust, irresolution are chains that make 
slaves of many. 


Five Days’ Free Trial 
Simply send your name, postcard will do, we will 
mail you postpaid, CLEAR, POSITIVE, SIMPLE 
instructions that you can begin applying IN A 
VERY FEW HOURS. You have five days t » study 


and examine it without cost. If it proves valuable 
in obtaining concrete results we leave it to you to 
pay us within 5 days what in vour judgment it is 


J 
actually worth to you or what you honestly can 


| wax is 


| side is apt to be skimpy. 





Home Workshop Chemistry 
26) 
months. A mold was shaped in it by 
scratching it gently with a knife. Meta 
cast in this way is much easier to handk 


(Continued from page 


| than if it is in lumps or flat pieces. 


The same low melting alloy can be used 
to solder the connections of a radio coil 
the heat being applied by a match or a 
small alcohol lamp or blowpipe. Th: 
solder will melt quickly and run freely 
under the heat of a match. 

Soft pewter and other low melting 
metals are easily soldered with a soft solder 
consisting of 5 parts (by weight) of bis- 
muth, 3 of tin, and 2 of lead. It melts at 
approximately 212° F. Care must be 
taken in soldering easily fusible metals 
together to be sure that the solder melts 
at a lower temperature than the metals 
to be united. 

Fluxes are used with most solders in 
order to absorb oxygen and prevent the 
metals from forming oxids. Calcined 
borax, which is a neutral salt, has the 
property of dissolving the oxids formed 
while soldering. Another neutral solder- 
ing flux often employed with success is 
powdered rosin or tallow, although bees- 
better than the last-mentioned 
substance. If none of these substances 


| or no commercial flux is at hand, a wax 
| eandle will often serve with fair success. 


Aluminum is most difficult to solder. 
It takes up oxygen too readily when 
heated, and also gives up its heat too 
quickly. 
a solder prevents oxygen absorption. An 
aluminum solder can, therefore, be made 
of 2 parts of silver, 9 parts of aluminum 
phosphide, 39 parts of tin, and 50 parts 
of zinc. This solder requires no flux. 


| IN CONNECTION with this article on 


solders and fluxes, read Mr. Laraby’s 
“Hints on Soldering,’’ on page 134. 





Groove in Bench Plate Aids in 
Setting Rivets Neatly 
O RIVET two plates or sheets to- 


gether, when using plain rivets made | 


for the occasion out of straight round 
steel, is often a troublesome job. One 


| side will have a full head, while the other 
A bench plate 
with a groove planed across its rough side 
The 


will solve this difficulty. groove 
mb 
; 


i 












GROOVE IN BENCH PLATE 
in depth, 


BFE R 


The 


VETED 


that 
makes it easy to set plain, straight rivets 


groove, tapers 


should be planed with a taper, as shown, 
1¢ in. deep at the shallow end and 14 in. 
at the deep end. 

When using the grooved plate, slide 





afford to pay. If you think it is worth nothing, pay 
nothing, simply return it. This plan seems strange 
and unusual. But the power and secret are ALSO 
strange and unusual. You WRONG only yourself 


if you delay. 
The CARNAGEY INSTITUTE 


H. C. CARNAGEY, President 
504 Hayes Bldg. Dept. 605 


Kansas City, Mo, | 


the sheets with the inserted rivet back 
and forth until the proper projection on 
both sides has been obtained and the: 
rivet the upper side. Next, turn the joint 
over and the other end of the rivet will 
be projecting sufficiently to head up well. 


The presence of phosphorus in | 
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/| Making a Wooden Holder for “ 





Small Cabinet Scraper 


F YR the finishing of small hardwood 
pieces, this plane-like scraper is easier 
to use than the ordinary flat steel cabinet 
scraper. It is easy to make, too. As the 
necessary steel, wood, and screws were 


found in the shop, the total cost for the | 
illustrated was five cents, spent for | 


one 
the knob at a five-and-ten-cent store. 
Cut off a 10-in. length of 2 by 4 in. 
wood, and, 514 in. from one end, make a 
notch very slightly more than halfway 
through the block. The sides of this 
notch should form an angle of about 90 
' degrees. This angle is not important, but 














The scraper in use and the few parts 


that are necessary for making the tool 


the angle that the back surface makes 
' with the block, is; it should be within a 
| degree or two of 10 degrees from the 
| perpendicular. 

If an old hand scraper is available, the 
| blade ean be cut from it, 4 in. long and as 
| wide as the rear surface of the notch, plus 
| le in. Two elongated holes are made in 
| the steel by drilling two pairs of holes 
| 4 in. apart and cutting out the inter- 
| mediate pieces with a chisel. The blade 
| then can be set after the cutting edge has 


|| been worn down by sharpening. Round- 


head screws hold it in place. 


|: Should this type of steel not be at | 


| hand, excellent material is obtained from 


i; an old kitchen knife blade of sufficient 


size or even the bit of a small plane. 

The front hand grip is a wooden knob 
attached by a long wood screw, and the 
rear grip is shaped from a block of white 
pine 1 in. thick. It is held by long screws 
through the top.—DALE R. VAN Horn. 


Fixed Radio Condensers 


| FFFICIENT transmitting and receiv- 
ing condensers for radio work can be 


_|made from old photographic plates. 


The emulsion is first washed from the 
| plates with hot water and the surfaces 
are then rubbed down with carborundum 
cloth, which takes off the gloss and leaves 
something akin to a frosted surface. 
Same result can be accomplished 
exposing the plates to the fumes 
hydrofluoric acid. 

The glass is coated with ordinary alu- 
minum paint and connections are made 
With small tinfoil strips sandwiched 
| between the plates.—CARTER FISKE. 
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10 Shaves 
FREE 


See Coupon 


My Life Work 


The finest Shaving Cream you will ever know 
By V. K. Cassady, Chief Chemist 


GENTLEMEN: 

I have devoted my life to soap chem- 
istry. We have here developed some 
of the greatest soaps created. One of 
them—Palmolive—is the leading toilet 
soap of the world. 

Our greatest ambition for years lias 
been to perfect the supreme Shaving 
Cream. And we have done that, be- 
yond question. Millions of men now 
concede it. 


1,000 men consulted 


Our first step was to ask 1,000 men 
what they most desired in a Shaving 
Cream. All of them agreed on four 
things. 

But one requirement, and the great- 
est of all, is something no man men- 
tioned. They were not scientists. 
They did not know the prime require- 
ment ina shaving soap. That is, strong 
bubbles which support the hairs for 
cutting. 


Excels ‘n 


It multiplies itself in 
lather 250 times, so one-half 
gram suffices for a_ shave. 

It softens the beard in 
one minute. No hot towels, 
no finger rubbing. 


It maintains its creamy 


We made 130 tests 


We made up 130 formulas which 
we discarded. Each was better than 
the one before. But none, in our 
opinion, reached the utmost in a 
Shaving Cream. 

Then we attained, by many times 
over, the best Shaving Cream in exist- 
ence. Someone may make a better 
one, but not much better. Today 
Palmolive Shaving Cream is monarch 
in its field. It is winning men by the 
millions, as they try it. 


* * * 


Don’t change from the cream you 
like now until you see what Palmolive 
Shaving Cream does. But make this 
test. You owe it to yourself and to us. 
Try ten shaves, and let the results 
show if we have excelled the rest. 


5 ways 


fullness for ten minutes on 
the face. 

Super-strong bubbles sup- 
port the hairs for cutting. 

The palm and olive oil 
blend acts as a lotion, leav- 
ing fine after-effects. 

2304 


PALMOLIVE 
SHAVING CREAM 


Follow with Palmolive After Shaving Tale 


© P. Co. 1924 


An invisible way to that well-groomed look 














10 SHAVES FREE 


Simply insert your name and address 
and mail to 


THE PALMOLIVE COMPANY 
Dept. B-623, 360 N. Michigan Ave., Chicago, Ill. 
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Sides Says Use Nu-Gas 
To Cook and Heat 


Up-to-date homes being built with- KS 


out coal bins because there’s 


XQ 
a 


better, cleaner, easier way to cook, 


bake and heat, by burning free air. 


‘Don’t buy coal at present price,’’ says a 
Domestic Science Expert. Don’t buy it at 
any price. You can get far better results by 
burning free air and oil in the way science 
has recently discovered. The government 
does it; the big ships doit; factories do it; 
and new homes are being built without coal 
bins or wood-sheds because their owners 
have adopted the new, clean, dustless, dirt- 
less, laborless device which fits in any stove. 


Oil and Free Air Make 
Wonder Heat 


Science has shown that one part of coal oil (kerosene) 
the cheapest of fuels, can be mixed with twenty parts 
of air (by a remarkable burner) and the result is a 
wonderful heating and cooking gas. Cheaper than 
city gas. No fires to build. Heats at twist of the wrist. 
Heats largest rooms in a few moments on coldest 
morning. Heatsoven evenly for baking. No dirt, smell 
or soot. Saves work, saves furni- 

AGENTS ture, saves health. And a new 
~ way has been found to cut use- 

Make 850 to 8200a | jess parts, so that, of all burners, 
the NU-HEAT (the latest one) 
is the bestand lower in price. In 
stalled in a jiffy in your present 
range, heater, furnace—then you 
are no longer a slave to coal and 





week. ullorspare 
time. Personal co- 
operation. Write 
quick for exclus- 
lve territory and 
free sample case 
offer. 











wood and the expeuse, labor and ; 








A twist of the wrist Ff 
on arising. Intense 
fire almost instantly 


dirt they bring. Absolutely safe. Sent on 30 
days free trial. Amazing ironclad guarantee. 
Free Book About Remarkable Way to Burn Air 
Learn how to cut housework in half. Learn 
to save by having all the heat you want but 
only when you need it. Learn cheap way to 
have the warmest, cleanest, cosiest home in 
town. Just say “Send Nu- Heat information 
Free.” Mention ‘f you have heater, range er 
furnace. No obligation to you whatever. 


Wade Hill Manufacturing co 


Dept. C-41, St. Louis, Mo. 








Charge Your Radio or Auto Battery 
at Home Overnight for a Nickel 


with the 





its most 
dependable, 
Beau- 
and gold—an 
finest living room, 


WHY PAY MORE—OR GET LESS? 
Why buy a 2 or 3-ampere rectifier without 
ammeter requiring from 40 to 50 hours to 
charge your battery and costing twice as 
much to operate when, for the same price, 
you can secure the genuine 5-ampere GOLD 
SEAL HOMCHARGER which does a 
better job in one-third the time and at half 
the cost? Fitted with high grade ammeter 
(climinating guesswork) charging cable and 
battery clips—no extras to buy. For sale by 
all good dealers, $18.50. ($25.00 in Canada.) 


INSIST ONTHEGOLD SEAL 


It’s your 
substitution 
name-plate 
other 


best as well as 
rectifier. Simple, 


world’s 


the 
popular 
practically silent and absolutely safe. 
tifully finished in mahogany 
ornament for the 


guarantee against 

and appears on 
and package. No 
charger is just as good. 





I pay men $75.0 00 pa aah’ up “a 

my plan which I want to send you 
at once. 
where and when you like. You can 
do fine even without previous 
experience, 
positively sell on sight. 


Profits in Advance\ 


My plan paye biggest profits 
and commissions in this line, all\4 
paid in advance, we attend tof 
delivering ordersandcollections, 


ell SaeTailoring 


Astonishing values get orders easy when you show 
samples of our tailored to order, all wool, suits and 


A awe =] 





Be your own boss, work 


Biggest values — 
















o’coats—one price$3l. 60. 
Our advertising helps 
| you take orders quick. 


| 





RADIO FANS, ATTENTION! 
FREE 4 Ask your dealer or send direct for free 
HOMCHARGER list of broadcasting | 
stations and GOLD SEAL bulletin. 


The Automatic Electrical Devices Company | 


131 West Third St. Cincinnati, Ohio 


Largest Manufacturers of Vibrating Rectifiers in the World 











i § fA op own enee semen 
., fit furnished free, con- 
tains 100 all wool big 
samples, allone price 
$31.50, fine colored 
fashions,stationery, 
supplies, tape, ete. 
i All in classy, fine 
carrying case. 

. Alsocomplete 
sales man- 
ual, we place 
you in Big 
Money 
Class. 












W.Z. cmeon, Sein ene Ti. 
161 West Harrison St., Dept. C-25 


—. 


Adding Tuned Radio-Frequency 
to a Triple-Circuit Receiver 


i ADD a stage of radio-frequency to | 
an ordinary three-circuit receiver is a | 
simple matter if the method illustrated is 
followed. The unit is fastened directly to 
the end of the cabinet without marring it 
or necessitating any change in the wiring 
of the radio set. 

Even in midsummer, when reception 


| generally was poor, I was able to hear 
| Omaha, Neb., 


Davenport, Ia., Detroit, 
Mich., and Dallas, Tex., on my set in 
Baltimore, Md. These stations came in 
clearly on my homemade loudspeaker, | 


COIL AND SLIDER, we 
CONDENSER aS 
! 






yo 


———— 
SS 











3 CIRCUIT SET 











TO + B BATT’ 


Circuit of one-tube radio-frequency am- 
plifier and method of mounting parts 


four tubes being used. Without the racio- 
frequency amplification the best I could 
do was Atlanta, Ga. | 

Either make a tuning unit with 60 | 
turns of No. 22 enamel-covered wire on a 
tube 314 in. in diameter and 4 in. long, as 
shown, or obtain an old-fashioned single- 
circuit tuner. Fasten a 43-plate variable 
condenser at one end of the tube and then | 
follow the illustration and wiring diagram 
in completing the unit. 

The potentiometer is 300 or 400 ohms | 
and the rheostat should suit the type of | 
tube used. For local reception and whenr- | 
ever you do not wish to use the radio- 
frequency unit, only the aerial and ground | 
connections need be changed and the plus | 
B battery line disconnected from the radio 
frequency tube. The unit is not adapted 
to a receiving set of the single-circuit 
type.—JOHN A. MAHON. 





Two Screweyes Serve in Place | 
of a Hasp and — | 


N ORDER to 

padlock a door 
that opens away 
from the side on 
which the padlock 
is to be used, it is 
often a problem to 
arrange the hasp 
and staple so that 
they cannot be re- 
moved too easily. 
A good method is 
to place two 14-in. 








Please send me your plan for $75 a week and up, also 
FREE outfit and sales manual. 


"ame 





Address 





City State 


screweyes, as shown, one in the door and 
the other in the door casing. When the 
lock is in place, it is practically impossible 
to remove it without the key, or by 
cutting off one of the staples with 4 
hacksaw.—H. L. WHEELER 
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A Perfect Glareless Headlight At Last 





Distributors—Agents and Dealers—Can Make 
$3,000 to $15,000 or More a Year 


The Detroit Safety Headlight Devices 
absolutely solve the greatest menace to auto- 
mobiling—the headlight glare. This is a new, 
simple device and fits 
any model of any car. 
Installed easily and 
quickly by anyone. 
Used with low priced 
plain glass lens. It 





PATENTED 


adds style and dignity to any car. It absolutely 
concentrates the light down on the road, not 
up in others’ eyes. Drive with all the courtesy 
of the road with bright lights on. The glare is 
positively eliminated. Will last a lifetime. 
Will not rust, corrode or deteriorate. Meets 
every legal requirement. They are the 
best headlight devices made and stand any 
test. 


Detroit Safety Headlight Devices Sell On Sight 


They sell on sight—a demonstration sells anyone. 
strated in store, home or on ear. 
Appeals to fairness—no one wants to drive others to death in ditch. 
Owners urge others to buy. 


Easily demon- 


Sold on 30 day trial—never taken out. 


See illustrations as to installation and effect. 


Exclusive Territory—Newspaper Advertising—Installed Free 


Exclusive territory granted to right men— 
we run newspaper advertising and arrange 
for Free installation by competent garages. 
Printed matter and cards also furnished. 


We want men in every county who can 
handle men and sales and make from 
$3,000 to $15.000 or more according to 
territory. 


FREE—One Set. Free Introductory Advertising Offer 


One set of Detroit Safety Headlight Devices in 
a neighborhood makes everyone want them. It’s the 
best kind of advertising for our representatives. There- 
fore, for a short time we will sell two sets for the price 
of one ($2.00) or one set at wholesale price of $1.00, 
postage paid. Buy two sets, sell one easily at $2.00 — 
yours will be free. This offer is open to everyone to 
advertise the devices. When territory Representatives 
are appointed offer ceases—so act now. Easily in- 
stalled by anyone. Get literature —clip FREE coupon, 
fill in, pin $1 or $2 bills to coupon —act quickly NOW. 








Motor City Syndicate 


Offices: 1217 Book Bldg., Dept. 43 


Detroit, Mich., U. S. A. 





Motor City Syndicate 
| Offices: 1217 Book Bldg., 
| Detroit, Mich. 


| Gentlemen: Without obligation 
Safety Headlight Devices. 


Dept. 43 


s, please send literature of Detroit 


Send such offer as I have marked below. 
Do you want to sell? 
3 What territory?......... 
l Make of yourcar... Model Year 
| Make of other car Model Year... 
Fill in both for $2.00 offer. 
l Just use Dollar Bills if sending money. 
; Enclosed $ for offer as marked above These to be 
| mailed postage paid. 
7 Name. 
Ss Address . 
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BY 


Check the Records You Wi 
Somewhere A Voice is Calling 
At Downing () Leve You) 


Fox =F Midaight 

7 Coase Blossoms 2 
"My Wild Irish Rose We 
{ fear You Calling Me__ Zs Where Rainbows find 
Dear Old Girt—Tenor Sol Last Night On Th Back Porch 
Silver Threads Among The Gold _ st is Gal . 
National Emble Covered Wagon Days 
. 1 Love You i 
Narcissus —Conce 
On The Beantitel Bue Denebe = 
Indiana 
1 Want A Bie Red rk on a Stick 
- a Get A Song For 

xie Stars sere Peek. A-Boo_ 

m the Lane 
_ That O14 Gang of Mine 


On! Min (With Vocal Chorus) — 
Those Beautiful Eyes 


Kilina Waltz Howallan Duet__ s 
“Waits “Fee of Picard: 
| jong Missouri 
= a Gin That Men Forget 


_| | ae 
| 


| 


in Calttornia 
wid Blues 


The Dre: ny Melody 
Tell Ail The Foss In Kentucky L Rose Dea 


Band Plays "1 Home Sweet Home"” 





Don’t forget to order need 


LINCOLN MUSIC COMPANY 


226 WEST LAR 


MAIL _ 


Every Lincoln Record is a masterpiece. The very acme 
of perfection. The tone is wonderful in softness, in rich- 
ness, characterand quality. i= finest Dance, Vocal and 
instcunent eer produced by 
STS OF HIGHEST SKILL 
‘The me... selling plan is amazing, it cuts out retail 
~ profit and every unnecessary expense between the factory 
and you and gives you a product of enormous production 
direct at an introductory paenstties | sos so low that you 
cannot afford to turn it down. We 
MILLION USERS IN SIXTY DAYS 





rus) 
- This is eae opportunity to get the newest hits or any 
_ records you like for $1.98 and a few cents extra for 


postage. You get 5 double faced 10-in. genuine Lincoln 


57— Records. 10 Se — —— 


ND NO MONEY 
Pay the aa... oo ay the records arrive. Clip this ad- 


~ vertisement and mail it today, check the records you 


want, we have them. If there are records you want, not 
listed give name of selection, but allow us to substitute. 
Thousands of ourcustomers ‘find our selecting Dept. very 
mg en Lincoln Needles, 400 for 25c medium or 
Order at ma) as nt. nod as 130. wish in lots of 5. 


ROT, eee 


Established 40 years ago. This naw ssa is built on repeat orders. me... Duns or Bradstreet’s or 2. Bank. 








Big 














Open 


LASALLE EXTENSION UNIVERSITY 


The Largest Business Training Institution in the World 
383- 


Dept. 
Gentlemen: 


regarding course indicated below: 


LaSalle is the largest business training Imstitation in the 
It offers training for every important business need. 
If more interested in any of these courses, check here: 


world. 


O Business 


OHigher Accountancy 
Traffic Management— 
Foreign and Domestic 


DRailway 
agement 


OLaw, Degree of LL. B. 

OCommercial Law 

OlIndustrial Management 
Efficiency 

0 Banking and Finance 


Address 


Are You Earning 


$100 aWeek? 


Would you like to be a star sales- 
man? Men who have mastered 
salesmanship—who are really 
proficient—name their own sal- 
aries. $5,000 to $10,000 a year 
and better not uncommon. Big 
money and opportunities in business 
always open to men who can SELL. 
Success in selling field leads to highest 
executive positions. Demand enormous. 
Old theory about “‘born salesman” ex- 
ploded. Any man of average intelligence 
can now learn to sell thru scientific 
coaching. Training, the secret, Write 
today for free book, ““MODERN SALES- 
MANSHIP.” It tells how you can 
quickly get into the selling game and 
win your way tothe big-pay jobs. Learn 
in spare hours at home principles and 
methods of ablest sales organizations in 
America. Successful salesmen report 
sales doubled and trebled thru scientific 
study of salesmanship under LaSalle 
Problem Method. Low tuition fee— 
easy terms. _ Write now for information. 


S2 Chicago, illinois 
Send without obligation to me information 


Modern Salesmanship 


O Modern Business Corre: 
spondence and Practice 

OModern Foremanship 
and Production Methods 

O Personnel and Employ: 
ment Management 

O Expert Bookkeeping 

O Business English 

OCommercial Spanish 

DO Effective Speaking 

Oc. P. A. Coaching 


Management 


Station Man- 











Without one penny of advance payment let us 
place in your hands to see, to examine, to in- 
spect, to admire, to approve, a real mastecr- 
piece in watch creation. A watch guaranteed 
to last a lifetime, which passes the most rigid 
inspection and measures up to the exacting 
requirements of the Great Santa Fe Railway 
System, and other great Americ: in trunk lines. 
Page 12 of our Watch Book is of 
Special Interest to You 
Ask for our Watch Book fre« then select 
the Watch you would like to see, either the 
famous Santa Special or the 6 position 
Bunn Special, and let us explain our easy 
rayment plan and send the watch = express 
prepaid for you to examine No Money Down. 
Remember—No money down—easy payments 
buys a master timepicce a Jewel guaran- 
teed for a lifetime at about he ulf the price you 
pay for a similar watch of other makes. No 
money down—a wonderful offer. 


SANTA FE WATCH COMPANY 


380 Thomas Bid Topeka, Kansas 
Home of Fine Great Santa Fe Railway 
—_=——— oe ee a ee ee 
Santa Fe Watch 

380 Thomas Stas. °“topeka, Kan. 

Please send prepaid and without obligation your Watch 
Book free, e xplaining your ‘‘No Money Down’’ Offer on 
the Santa Fe Special Watch. 


Name... 


eee ee ee eee eee ee eee eee ee es 














Address........... 


No Money Doniy 











Three Tins Form Container that 
Is Evaporation-Proof 


N THE home workshop as well as in 

garages and shops where shellac, gaso- 
line, thinned paints, or similar liquids are 
used, this evaporation-proof container is 
well worth 
making. Ordi- 
nary tin cans 
such as are used 
for paints or 
food products 
aretheonly ma- 
terial needed. 

The bottoms 
of the inside 
and outside 
cans are soft 
soldered or 
sweated to- 
gether. The 
inner chamber 
is used for the liquid to be protected 
from evaporation, while the outer is 
used for the oil or water used as a seal. 
The cover is another tin with a knob 
affixed to it. When it is in position, the 
evaporation of the shellac or other 
material is effectively checked.—H. S. 











The lid rests in 


a liquid seal 





Indestructible Match-Scratcher 
HE surface of a 









cheaply from a block 
of wood covered 
with wire screening 
of 15 mesh or finer. 
The screening pro- 
vides a durable 
and rough surface. 
The block may be cut in a variety o 
pleasing designs and the screening fast 
ened on its surface by two thin cleat 
screwed on the sides. These scratch 
ers are readily made in quantity for club 
poolrooms and smoking-rooms. 


BLOCK CLEAT~ 

: 

common sand- e 4 
paper match- i 
seratcher quickly ; fan 
becomes worn and Aussies 
PEER ES DOSES BRED DRS, 

smooth and useless. BREE EEEEERERESRH 
EEEEESESRESES EERE 

A match-scratcher REEEREEEEELE ECE 
that will last a life- EECEREEEEEESSEREERES 
7 I Raat aaatasattst 44.4 
time may be made i SESE ee 
quite as easily and oe | 
| Badaas : 





MESH WIRE 


Scratcher made with 
wire screening 





Soap Models for Castings 
MALL soft metal or Babbitt-metal 


castings for models can be mad 
without an original to cast from by using 
soap to form the pattern. 

The materials required are Babbitt 
metal, plaster of Paris, and a bar or two 
of white soap of good quality. Using a 
compass, ruler, and triangle, mark on the 
soap the desired shape of the part to be 
cast and cut it out with a narrow-blade¢ 
knife. 
casting, punch them in the soap first. 


If any holes are to be left in the| 
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signe 
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ippri 
signa 
powe 
bulb: 
Satis! 
GLED 





Alu 


Begin the mold by filling any holes full] 


of plaster of Paris mixed with water 
Then surround all the model except one 
side with plaster. After it is thoroughly 
hard, dig out the soap, using bent and 
hooked pieces of .wire for reaching into 
difficult recesses. Bake the mold in 4 
hot oven for at least half an hour to re- 
move all moisture, and pour in 


molten metal._—ALDEN JOHNSON, N. Y. = 
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——-| | Sanding Roll Is Useful Addition | ~ 
that to Wood-Turning Lathe Y wer ferprrss Apends foo S oz 
1 HIS sanding roll has been used for a a 


l as in | | considerable time on a 6-ft. lathe for | CLL Soars forme 

, gaso- | | finishing woodwork, including moldings | LSE LF- ya 

ids are ‘ trim. The body of th ll, ion wens " eee eae , : 

th ‘ re “iat aie poco | USE YOUR SPARE TIME—if only a few minutes 


rorth has two plates, one with a plain center 


a day—acquiring valuable information to know the 
Ordi- | | and the other with a driving lug. To 



















world in which you live. Don’t guess—know the facts! 
& cae siiieaiies, Knowledge of facts means time saved and mistakes 
Set 4 % ae : 
nts or | V4" avoided. Facts are the keynote of every truly successful 
Epes d nie: career—wisdom, in a large sense, is founded upon facts. 
TM9- io ‘a rr e + * . 
“a te { The habitual use of Nelson’s means a broadened mind— 
mepoced. END PLATE WITH - i - k ledge -verv subject j 
ottoms | i a wider and deeper knowledge upon every subject in- 
pered vestigated—skill in discriminating between facts and 
$l a. : SRY ° . . 5 
. he | J no theories—the development and strengthening of a logical 
red or| ensie go mind, which enables you to grasp larger things in life! 
ee) pe "| COARSE SANDPAPER In all your daily undertakings, check up your facts with 
The] : | GLUED TO WOODEN : ‘ 










=} ROLL Nelson’s! “BE SURE YOU ARE RIGHT—THEN 
--STEEL RODS TO FIT GO AHEAD!” 


REST SUPPORTS 


*hamber! & 
rotected 





puter al A wooden roll covered with sandpaper is 

S a seal. placed in the lathe for finishing work rapidly 

a knob 

tion, the] insure a true surface, the drum is turned 
‘ aps after the plates are affixed. On the drum 
.—H.S. 


are glued three grades of sandpaper— 
coarse, medium, and fine. 

‘atcher In connection with the sanding roll, a 
long double steady rest is used. This is 
made by mounting a piece of oak edge- 
wise on two steady rest supports, as 
shown. The only need is the occasional | 
renewal of the sandpaper. 





Perpetual Loose-Leaf 


ENCYCLOPAEDIA 


Research Bureau for Special Information 





Using Dash Light as Telltale 
for Auto Stop Signal 


— the stop light on an auto fails 


| icine 
& 



































to operate, there is generally no way Free Educational Reading Courses 
hat the driver ean tell. If, however, Nelson's Reading and Study Courses in CIVICS ; ad a had AE 
is le P : : fo AND POLITICS, LAW AND PROCEDURE, UNITED STATES 
this lamp and the dash light are wired in HISTORY, BUSINESS ECONOMICS, NATURE STUDY, AGRI- 
su wiee | Series, neither will operate if one is out of CULTURE AND HOME ECONOMICS are declared by educational 
ne ye wrder authorities to be equal to a college course and training in each of these 
made with i A i d t f thi | — ees depart ments. 
: An advantage o 1s plan 1S at wnen 
mei vouring in ng pes where the stop Nelson’s Free Research Bureau 
E FOR SCIENTIFIC REPORTS AND SPECIAL INFORMATION AND 
variety ¢ CORRESPONDENCE, Every purchaser of Nelson's is entitled to free 
: ee STOP LIGHT =t— DASH LIGHT membership in this Bureau. If at any time you are in doubt on any 
fas G ; U 
ning ta: subject, old or new, write to this Bureau with the positive assurance that 
nin cleat: ir will promptly receive the latest obtainable and most dependable 
~ information. 
scratch LEAD WIRE 
‘for clubs, = 
ground THE GREAT AMERICAN ENCYCLOPADIA 
The wiring | 
i oe BATTERY (= JELSON’S PERPETU: sE-LEAF ENCYCLOPAEDIA—The_Great | 
tings NELSON'S PERPETUAL LOOSE-LEAF El OPAEDL: | 
fs 1 American Reference Work, is published by one of the oldest and largest International 
bitt-meta'| signal is not used often, the connection | Publishing Houses. The Editor-in-Chief is John H. Finley, LL.D., Editor, New 
be mact } can be broken by merely turning off the York Times, Former Commissioner of Education and — “ the retried 
sing : : = j State of New York; the Canadiz edi is Si bert Falconer, K.C.M.G., 
— dash light switch. This oe the battery | D.Litt tt fen ee tees, ‘eee Editor is Sir 
abbitt ippreciably. The bulbs in both dash and | Henry Newbolt. Its staff of contributors includes men and women foremost in 
e Babbi signal lights should be the same candle- | Scientific, Professional and Public life, who are themselves making history. 
Two ° . . , e . . ¢ H . Ta : 
bar or 'W°) power. Since they operate in series, two | Nelson’s is always an authority, in government departments, libraries, schools, 
Using 4 bulbs designed for 3-volt circuits make a | and educational institutions everywhere. It covers every field of knowledge, trom | 
ark on the satisfact it f 6 It ts the beginning of the world to the very latest activities of the present day; by 
yart to be cise 7 ae _ ag Nine: ‘le 1. means of the Loose-Leaf binding eee, Sey een Re ean ot a enn eM | 
oy EN Ff. STILLWELL, Collinsville, . device, it is always dcwn-to-date— 
row-blade' it cannot ggow old—it is always 1 THOMAS NELSON & SONS 
left in the A] * ° dependable. l Publishers hag gee — 
/ Aluminum Runningboard Plates ray ; Dept. P. S. M. 318 Fourth Ave., New. 
p first. | Originators of the Loose-Leaf 77 Wellington St., W., Toronto, Canada 
y holes full Cover Worn Floorboards ne F 1 Please send me your portfolio of sample pages, beauti | 
j rater Reference System ' fully illustrated, containing color maps, plates -— 
ith watel. , ANY used cars show more wear on i] ———— and full hoe Pos t y : a — o | 
ne . . : . : ”ay ments, can own elson’s Perpetua Oost ca 
except on) 1V1 the front floorboard than anywhere EXCHANGE ‘end for price list giv- ¥ incycopaedia and receive Se ee ee 
rhiy e e e <esesaistebiisniasiisisomsnmaebsiiaasesaiy i ¢ e¢ 'e. e rs ) elson’s eseart Se ce ureau for 
thoroughly else because of the constant “digging mn for old = Sin ine sonar — ' Teas reg om ace z I hile ata “ini a no obligation | 
‘ " ° . _ ¢ ) ” ss , ever oO 1 % | 
; bent I the driver’s heels. Two low-priced as part payment on a_new Nelson's a oe oo | 
ching = jaluminum runningboard plates will cover Perpetual Loose-Leaf Encyclopaedia. ! Name- Bee eee ; 
mold i" @\these worn spots and make an improve- On Exhibition and Sale at AMAR aici msnbnindianieatceenaeys 
hour to Te /ment w 2 ’  ciy state...------ 
jment well worth the small outlay of mon Fith Ave. Brentano’s ' New York 1 X35; Gsassight: 1024 bv Thomas Nets & Sone) 
' 














ON, N. Y.- 





ur in gu and time necessary.—R. C. T. 
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Police Sergeant 

Charles E. Pearce 
who erected and oper- 
ated the first successful 
police radio station in the 
world — a former student of 

the Radio Institute of America. 


Radio- 
your chance 


From no knowledge of radio — 
to licensed operator. From op- 
erator up the opportunity lad- 
der to the big jobs at the top. 
And a life of fascinating inter- 
est, well paid. That is every 
man’s chance now that the 
famous course of America’s 
oldest radio school is offered 
for home study. 


. 





The Radio Institute ot America 
is conducted under the auspices 
of the Radio Corporation of 
America, the greatest radio or- 
ganization in the world. This 
insures the most thorough and 
up to date instruction and 
therefore means preference for 
positions when you earn your 
government license. 


Advanced Radio Course 
Great popular demand bytheadvanced 
student, experienced amateur and wire- 
less operator has led to the opening of 
an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C.W., I. C. W., telephone and radio 


measurements. Investigate! 


The demand for trained men 
is great — and growing. Now, 
no matter where you live you 
can study at home under the 
best instruction. Write today! 
Get your start—and grow with 
radio. 














Radio Institute of America 
(Formerly Marconi Institute) 
Established 1909 


328 Broadway, New York City 
Indicate by across X the course you areinterestedin: 
: Radio Institute of America, 

328 Broadway, New York 
Please send me full information 
radio opportunities today, and your 
COMPLETE RADIO COURSE 
ADVANCED RADIO COURSE 


about 


o. 
o 
~ 
a 
o 
oe 
a 
. 
. 
OCOCCOter ewww ewannnsecnaee 
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Keeping the Home iI 
e | stro. 
Shipshape || ie 
IP use 
: * mete 
How to do the odd jobs that save time, HE! sold 
temper, and moncy \|p| tem 
IP | case 
— ——~ — | melt: 
c IN KEEPING any coating of solder. This is done by —_ 
Soldering home _ shipshape, __ brightening the point with emery paper a 
Hints soldering plays an applying flux in the form of rosin, acid Te 
important part. or soldering paste, and melting soldeq saidle 
Countless odd repairs can be made with over the surface. Then rub the coppem! . th 
a soldering copper. Gutters and down- quickly on a cloth until the point looks "tT . 
spouts can be repaired, pans and kitchen- like bright tin. If.the copper is evep ae 
ware patched, broken metal parts fast- greatly overheated, the tin will be burne on i 
ened together, and even jewelry mended. off, and it will have to be retinned. ie 
For electrical wiring and radio work, of The first essential in soldering any “sega 
course, a knowledge of how to solder thing is to clean the parts. If the metal oe 
thoroughly and quickly is very essential. is thoroughly cleaned with emery cloth a 
For my own use I ; file, and scraper, ‘ays a 
have two coppers, one Many repairs in the iron is hot, if nee 
eye , the home can be x Sol 
weighing about 14 lb. jiade with a sol- good flux is used, and in¢ 1. 
for ordinary work, dering copper gS if the parts are hel@ i ca, 
and a heavier one for so that they cannoj age 
soldering seams and move in relation t# ine 
larger work. Such each other while thé ..ni, 
coppers may be solder is being ap oo 
bought at any hard- plied, there is n ane 
ware store, but if one difficulty in making stat, 
can obtain a piece of any ordinary soldered ann 
copper about 11% in joint. of teh 
in diameter and 3 in. In soldering leak] ...:1,, 
long, it is very easy ing pots and _ pans purpo 
to make a soldering apply the solder oy ) 
copper. Simply bore the inside. If thi —— 
a %in. hole across hole is too large tf K 
the copper, about 34 fill with solder alone 
in. from the end, and either plug it with Sm 
bend a %-in. iron tiny wad of steq ~~~ 
rod, about 14 in. long, through the hole wool or apply a tin patch. ser 
to hold the copper firmly. A wooden A step in advance of plain solderin alkin 
handle should then be added and the is known as “sweating.” To make plugs 
point of the copper tapered bluntly. sweated joint, clean the parts, war nn 
The copper can be heated in a gas- them a little and apply solder and fl An ¢ 
stove, by means of a blowtorch, or with till the surface of each is covered with of leak 
any convenient source of heat. Let the coating of clean solder. While the sold such ai 
most intense part of the flame heat the is still molten, wipe off as much hee 
body of the copper, so as to lessenthe dan- possible with a rag. This leaves tl eri 
ger of burning off the tinning on the point. surfaces covered with a very thin plati eating 
With an electric soldering copper, the heat- of solder. Then bring the joint togetha that it 
ing problem is, of course, taken care of and clamp firmly, apply the solderin the sys 


automatically. 


copper to the joint and hold it until t are not 








If the point has not been previously solder seeps through the other side. L I = 
tinned, the first thing to do is to give it a the parts cool naturally. This makes ti “er de 
coating of tin, which really means a (Continued on page 135) Hage 

water ( 
for the 

There Is Still Time to Enter Prize Contest 


S THIS issue of Poputar SciENcE 
MonTHLy goes to its regular sub- 
scribers and is placed on the newsstands 
about February 10, there is still time for 
a good many readers to enter the Ship- 
shape Home Prize Contest announced 
last month. Letters must be in the 
office by February 20. 
The subject of the contest is: “How 
I Keep My Home Shipshape.”’ For the 
best letters containing practical, novel, 
and ingenious ideas on this subject, 
Poputar Science Monrtuty will give 
a first prize of $25, a second prize of $15, 
and a third prize of $10, and will pur- 
chase at space rates as many other 
contributions as are available. 











for Best Shipshape Home Ideas F 


Don’t simply catalog a number of Lj 
odd jobs; pick out one or two of your l 
own ideas that have been particularly 
successful in reducing the upkeep cost 
of your home. 

Keep your letter short—not more than 
400 words. Inclose photographs or Beft ove 
sketches, if possible, to illustrate ideas. keolored 

The winning letters will appear IN in wj 
the June issue. The contest will be a 
judged by the Board of Editors and their el P 
decision will be final. Unavailable ge oor, W 
ters will be returned if accompanied by ‘Pres 


two pie 
vent thi 
edges, 


stamped and self-addressed envelope. pread ¢ 


Address Shipshape Home Editor, fthe curt 
Popucar Science Montnty, 225 West fhe linc 
39th St., New York. 


—— — 
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The Shipshape Home 
; (Continued from page 134) 


strongest possible kind of soldered joint. 

For hardware use hard solder, but for 
use in connection with jewelry and soft 
‘| metals, have on hand a piece of soft 
‘| solder. Soft solder melts at a lower 
temperature than hard solder. In every 
case it is necessary to use a solder that 
melts at a lower temperature than the 
metal to be soldered. It is not advisable 
to use acid when soldering tin; use a 
| paste or rosin. Always wash the article 














one by 
y paper 











in, acid ‘thoroughly after soldering so that the i 

3 Solde) soldering won’t deteriorate or, as we say ' . 2 

> coppenm ; tot. , : | , : 
toll "y have often Imagine the Amazing Things 


I have often seen amateurs use a] l@ 
soldering copper with a long-drawn-out N 
point, evidently with the idea that it | |: 
would do neater work. This is a mistake, if 






TheyCould Iell Youz 





ng any#in my estimation, as such a point will {| 
he metal not hold the heat, and unless the work is N If a cave man could come out of the distant past ; 
od cloth of such a nature that a blunt point cannot | |i to tell you of his prehistoric life—if Columbus ' 
age ; are ——— it ne the _ 7 if could sit in your library and describe his experiences— 

ised, andl yy. pial ye pire rele 9 — N if Steinmetz and Darwin, Franklin and I asteur, Archi- 

ae ie 8 the ‘ medes and a host of others whose discoveries have 


re i ; els : 3 : 
diag Riche neti, Mcscsesie pong i marked epochs in the progress of science were there to talk 
a oie hack Sena applied to vin ‘int :@| to you—what amazing things they could tell you! What a 
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If th Edited by Professor J. Arthur Thomson 
nen @ : HoT-wWATER ‘| 
i pe Stopping boilers used in In one simple, flowing story you read of all scientific progress since i 
“e oy Small Leaks connection with fur- the beginning—The Romance of the Heavens—The Story of Evolution hs 
ya ] naces or gas heaters, —Man’s Rise from His Earliest Ancestry—The Struggle for Existence- 
of ste 


Marvels of the Insect World—The People of Air and Sea—The King- 
dom of the Animals—Plant Life—Wonders of Microscopy—Miracles 
of Electricity—Psychoanalysis, Aviation, Wireless, Chemistry, and 
hundreds more subjects just as fascinating. It is all told so simply 
and clearly that anyone can understand—so fully and accurately that 
the whole scientific world has given it unqualified endorsement. Nearly 
a thousand superb illustrations form a pictorial history of the progress 
of science. 


‘An Illustrated Booklet 
Yours for the Sisking 


This profusely illustrated little book, with four plates <> 


sometimes leak at the riveted seam. 
Calking or patching with the usual repair 
plugs does not repair these leaks very 
successfully because of the uneven surface. 

An easy method of repairing this type 
of leak is to place a large handful of bran, 
such as is used for horse feed, into either 
the top of the hot-water tank or the ex- 
pansion tank of the hot-water radiator 
heating system. The bran is so glutinous 
that it lodges in any small openings in 
the system and seals them, provided they 
are not too wide. Such repairs are often 
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After placing the bran in the hot-water 










tank, it is advisable not to draw any 
“Iwater overnight, to give an opportunity 
for the leaks to close.—G. A. L. 
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in full color and over thirty half-tone pictures taken 
right out of The Outline of Science, tells how Pro- 
fessor Thomson and his associates have told the 
story of all scientific achievement from the 
beginning of time. It is a remarkable story of 











































































“lm Going to Make 
More Money!” 


“T’m tired working for a small salary. 
I know I have just as good a head on 
me as Fred Moore and Bob Roberts, for 
we used to work side by side. But 
they’ve gone far ahead of me. 


“Why? Because they saw the value 
of special training, and I didn’t. 


“But I know better now. If tho 
International Correspondence Schools 
can raise the salaries of men like Fred 
Moore and Bob Roberts, they can raise 
mine, too! 


“If they have helped others to ad- 
vance, they can help me. To-day— 
right now—I’m going to send in this 
coupon and at least find out what the 
i. CC. Ss. . can do : for me.” 

~ INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7677-C, Scranton, Penna. 
Without cost or obligation on my part, please tell me 


how I can qualify for the position or in the subject before 
which I have marked an X: 


BUSINESS TRAINING COURSES 









OBusiness Management 0 Salesmanship 

Cj Industrial Management () Advertising 

(Cj Personnel Organization Better Letter 

() Traffic Management Show Card tering 


(Business Law 
Banking and Banking Law 
Accountancy (including C.P. 
Nicholson Cost Accounting 
Bookkeeping 
Private Secretary 
Spanish (0 French 


TECHNICAL AND 
(Electrical Engineering 
[_ |Electric Lighting 

Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practic 
Railroad Positions 
Gas Engine Opera 
(J Civil Engineer 
poh ond and 





IND RIAL COURSES 
Architect 

Blue Print Reading 
Contractor and Builder 
Architectural Draftemap 
Concrete Builder 
Structural Engineer 
Chemistry 0) Pharmacy 
Automobile Work 
Airplane Engines 
Agriculture and Poultry 
(J Mathematica 






















Street 
ER cnesics:scnctinsinsecennsvimsinsiiahinenliatesiinepiocssecscoccenevne cn veesecescoconss 


I ic cacctnessenscctstecrtiiteineteecasiawinnsibisiasiocnese see 

Persons residing in Canada should send this coupon ‘to the 

international Correspondence Schools Canadian, Limited, 
Montreal, Canada 


“MAKE MONEY 
_ AT HOME 


7OU CAN make $1 to $2 an hour writing show 
cards at home in your spare time. Quickly 





and easily learned by our new simple method. 
8 No canvassing or soliciting. Weshow you how, 
guarantee you work at home no matter where 


you live and pay you casheach week. Full par- 
ticulars and booklet free. Write to-day. 
AMERICAN SHOW CARD SYSTEM LTD. 
Authorized and Fully Paid Capital, $1,000,000 
206 Adams Bidg. Toronto, Canada 





PRACTICAL AMATEUR WIRELESS STATIONS 
This book contains best suggestions of thirty-three ex- 
perimenters on building, installing and operating experi- 
mental stations for radio communication 
Profusely illustrated, 136 pp. Price 75c 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City, N. Y. 
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The Shipshape Home 
(Continued from page 135) 


glue has dried a little, press the linoleum 
firmly down on the strip, first one side 
and then the other. Use flatirons or any 
other weights as the work progresses and 
be careful not to crack the linoleum. If 
possible, have the room’ thoroughly 
warm. 

After the glue has dried hard, a good 
application of floor wax will fill up the 
crack and prevent dust and dirt from 
gathering in it. 

This method was used in the writer’s 
kitchen over two years ago, and the floor 
covering is perfectly flat. Irregular 
cracks can be treated in the same way, 
providing the carpet can be raised, and 
this sometimes will save a floor covering 
that seems about gone.—R. C. T. 








THE bathroom door 
in our home swung 
back against the 
lavatory in such a 
way that both door and basin would 
quickly be damaged. An ordinary door- 
stop could not be attached to the basin, 
and yet if it were placed on the door it 
would make a 
dangerous pro- pooR 
jection at @ KNOB 
height to catch is ( int’ a 
one’s. clothing 
or perhaps 
strike and in- 
jure some one. —— 
The difficulty 
was solved by 
purchasing a 
rubber tip such 
as is used in a uae metal socket on the 
foot of a crutch. A hole was bored in the 
door at the point where it struck against 
the basin and the rubber was glued in it. 
Now when the door swings back, only the 
rubber tip strikes the basin.—Ep HENRY. 


Neat 
Door Stop 
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“geen To EVEN up the 
Adjusting legs of a table is 
Table Legs sometimes not an 

easy job. Try this 





plan and you will have no difficulty at all. 

First, find a level floor, then place the 
short legs on three blocks of even height. 
Get a fourth block and in it drive a needle 


SHARP. 
POINT © 





Either this simple scriber or dividers 
may be used to mark the long leg 


or other sharp point at the same height as 
the top of the other blocks, and mark 
around the long leg. 

Given three long legs and one short one, 
place the table firmly and level, then drive 





Wavelength in meters 
250 300 350 400 450 500 
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The Dubilier 
Duratran} 
RDINARY radio fre- [ 
quency transformers 
amplify satisfactorily on 


only a narrow wave-length 
band. 


With the Dubilier Duratran 
the radio-frequency ampli- 
fication factor is over 20, 
between 225 and 550 meters 
and exceptionally good on 
an even wider band. 


Hence the Dubilier Dura- 
tran brings in all the broad- 
casting stations clearly and 
without distortion. 
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Price $5.00. At all good 
dealers. 
Write for free booklet of | 
valuable radio - frequency | 
hook-ups. | 
Dubilier Condenser & Radio 
Corporation 
40-42 West Fourth Street 
New York 
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Anyone CAN LEARN 


No talent rience necessary. 
Fascinating work. Pays big money. 
anak 9 instruction book 
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your pointer into a block of wood at the 
base of the short leg and mark the other 
three with it.—E. A. MCCANN. 











1 D. 10c 
j Ogilvie cPubb.Co.,.87Rosest. «Dept. 72,NewYo 


WI Ry / EARN MONEY /MMEDIATELY ~ 
WE FURNISH EQUIPMENT TO START 


The Real Estate Educat 


This book gives a most comprehensive yet most com 
arrangement of useful facts about buying, selling, lea 
and sub-letting of Real Estate, contracting, for erectio 
repairs, mortgaging, transferring, insuring, etc. Clot 
pages. Price $2.00, postpaid. Popular Science Mont 
225 West 39th Street, New York City. 
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Table Construction Simplified 
for the Amateur Woodworker 


see the standpoint of the home 
worker, the two methods of table con- 
struction illustrated have several ad- 
vantages. Neither requires the usual 
dowels or tenons, and both allow a table 
to be taken apart for storage or shipment. 

In constructing the table as shown in 
Fig. 1, a hole should be bored in the top 
of the legs at the center to a depth equal 
to half the width of the table rails. This 





ran | 













hole should be large enough to receive a 
bolthead and washer inserted through a 
slot cut diagonally from the hole to the 
inside edge. 

The corner piece, which is engaged by 
the bolt, is the same width as the rails and 
is cut on a miter at the ends. The slip 
tongues between the corner piece and the 
rails must be hard wood about }% in. 
thick, cut the short way of the grain. 


DOWEL 
SLIP TONGUE 








Neither of these tables requires elaborate 
joinery, as bolts hold the legs and rails 





| The short dowels are merely to locate the 
| rails and to counteract any tendency they 
have to slip down; the small brackets 
serve a similar purpose, and one or the 
other may be omitted. 

The dowels and slip tongues should be 
| glued only at one end so that the table 
|may be taken apart. The top may be 
fastened to the rails with screws, strips, 
or iron plates. 

The legs of the table shown in Fig. 2 
are made hollow. The grooves hide the 
joints and also conceal the heads of the 
nails used in fastening the parts together. 
In finishing, these grooves can be colored 
in the fashion now so popular. 

Hardwood blocks are glued and screwed 
to the table rails, and either stair-rail or 
ordinary bolts are used to connect the 
parts. One bolt through each block at 
the top is sufficient; a heavy wood screw 
will serve for the bottom fastening. 

With a top about 24 by 40 in. and with 





use as a library table. With the drawer 
] omitted and with narrower rails, it makes 
a neat table for occasional use in odd 
corners.—A. E. ELLING. 





Tightening Auto Spring Clips 


BROKEN springs in passenger-cars and 
trucks are a common occurrence even 
when precautions to tighten the retaining 
clips may have been observed. The nuts 
to the spring clips may be pulled up fairly 
tight, yet the spring leaves may not be 
solidly together. The better method of 
tightening the spring clips is to do this 
When the car or truck is loaded, as it will 
be found the clips can be tightened con- 
siderably after the load is on the car. 















one large drawer, this table is suitable for | 
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Radio Fans— Here Is a Winner! 


Armstrong Regenerative Set 


Licensed under the Armstrong Patent 
No. 1113149 for amateur, experimental 
and scientific uses only. 


Receiving Radius 


600 Miles 


o= = 


Order Direct From This Advertisement. 
RE is a money saving Radio Outfit that will 


E 
H bring the news of the world—concerts, lectures 


and stock reports- 
with head set, 
wires, for only $23.25! 
plainly 
Shipping 
CHICAGO or PHILADEL 


Free Radio Catalog /i | 
Save on All Radio Supplies, 


supplies 
quality! 
Book 
bargains in complete sets 
and parts. Many new hook- 
ups, complete list of broad- 
~ 

“Howto Build anAerial.”” 


into your home. 


Sold complete 
tube, batteries, 


aerial and ground 
Connections simple and 
Easy to tune. Order NOW! 
12 pence. Shipped from 
-PHIA store. 


marked. 
weight, 


S7PS9366.. 


23.28 







Save money on your Radio 
,and get guaranteed 

Our big FREE / 
shows hundreds of 


asting stations. Contains 








Mail coupon today to 
store nearest you for 
Free Radio Catalog. 











Send rae FREE Radio Catalog No. 91P99 


dS 
ll | 


Sears, Roebuck and Co. 
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Sears, Roebuck ana Co. 
The Worlds Biggest Mail Order House 
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cars! 


tires, 


in good jobs or shops 
cation, 
can be successful too, 


practical training now. 


Think 
of the re- 
pair work on 
thirteen million 
Engines, 
electrical systems, 
etc. There are not nearly 

enough trained men to do this work. 
uates of this School 
successful, making money 


or experience make 





batteries, =e _ 


Grad- 
(all over the world) 
in this business, either 


are | 


of their own. Age, edu- 
) no difference, You | 
if you will get M. S. A. S. 


UNLIMITED OPPORTUNITIES 
FOR TRAINED MEN 


Study 


autos, trucks, engines, auto 
tractors. Learn on best equipment, all in good 
condition, up-to-date; expert instructors to teach 
you, a thorough complete course that slights 
nothing. Plenty of time in every department to 


learn it right. 


COME TO DETROIT 
THE AUTO CENTER 


Here you have 
great plants, Ford, 
Dodge, Hupp, 
These 

because 


they know 


the Auto Center. 


wonde 
Cadillac, 
Hudson, 
great companie 
our course 
Get factory endorsed training at 
Be Successful! 


rful advantages. Visit the 
Packard, 
Studebaker, 
endorse 


trains 


this school 
you 


Detroit, 


s also 


Write today for 100-page catalog describing 
school, Detroit, opportunities. Address A. G. 
Zeller, President. Write today. 


MICHIGAN STATE 
583 Auto Building 


AUTOMOBILE SCHOOL 


electricity, | 


Lincoln, | 
many others. | 


right. | 


Detroit, Michigan ° 


















Written 2-Year Guarantee 
Your Proof of Performance 


SAVE 50°. 


Thousands of Popular Science Monthly Readers 
will profit by this amazing offer. They will buy 
» famous 2-year guarants ed World Battery at 
e lowest price ever quoted. Chey will get their 
choice of a hy <p ‘ter and a ‘“‘B" Battery or a 
nickeled Auto Spotlite FREE. And they get the 
best battery built, with 2-year ironclad guarantee. 


Compare These Prices 








ive Per Cent Discount for Cash with Order 
Automobile Prices Radic Prices 
™ ener i it Storage Bat- 
6 Volt, 11 Plate - - $12.25 te $5.00 
Ford, Chev., Mitche For "Wy D i and Ww oi - 
Grant, Elgin, Velie rubs Willr ) 
6 Volt, 13 Plate - - $ “ed hary 
Overland Buick, Reo tery 
Hudson, Nash, Stude For U. Vv 
12 } 17.00 features 
> ee 6 Volt ig pce 
Maxw egal, 6 Volt; 80 Amps 
Frank and Cr 6 Volt. 100 / 
6 Volt, 120 Amps 
Give lel of car 6 Voit, 140 Amps. - 16.00 
SEND NO MONEY a 
You r Just clip this ad. and mail with 
your battery you pecify will be shipped 
to yo eived. When the battery arrives, 
inspe sruarantee before se su Pay one penn 
Convin sel 1 Te - irc m every ang! that the 
saves t the “‘B’’ Battery and 
Ante x pe nttite TREE. Cc ip the ad. and send your 





‘WORLD BATTERY CO. 
1219 So. Wabash Ave., Chicago, III. 


i ickeled 
‘Your Choice * 


FREE 


Spotlight 





“RB” yy 
Battery and ¢/ 
Hydrometer INN 
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CUNNINGHAM 

CE TESTOR - AMPLIFIER : 
MOdeE. c 299 
PATENTEC 




















for amateur, experimental and 


entertainment use im vradio 
communication, Any other use 
will be an infringement 









RADIO ‘TUBES 


The Superior Tube 
for Radio Receiving Sets 





CUNNINGHAM Radio Tube Type 


C-299 is a Detector and Amplifier 
‘ by ig me 2S] > 
Cunningham of the high vacuum type, designed 
— especially for dry battery filament 
Radio Tubes irrent supply. The special filament in 
is tube draws a current s , that as 
eh no ates 3-4 Amer th tu dra 1 current so low that as 
ean - $6.50 many as four tubes may be readily 
299-—3 Volts .06 amp. Dry operated from a single set of three 
6 ae rea range tate standard No. 6 dry cells. The ideal 
300 5 Volt Gas 1 
reece 8s 00 tube to use in your set. 
11 1.1 \ olts 25 amp. Dry The care and operation of each model of Receiving 
Battery Det and Amp Tube is full expla ined in our new 40 page ‘*Radio 
Special Bas $6.50 Hes ube Da — * Coptes may be tained by sending 
C-12 Sit ilar to C-11 with cents to our San Francisco a "* 
tandard ba $6_50 
PATENT NOTICE 
& unning! im tube 5 are 
} dated 40-7. 05. 
1 ‘15 07. 2-18 08. and other 
issued and t cdadine Licensed 





Home office; 182 Second Street 
San Francisco, Calif. 
154 W. Lake Street 30 Church Street 
Chicago, Ill. 


New York City, N. Y. 
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Framework Covered with Putty 





| before the shellac dries. 



























Smallest Loop Antenna 


All the well known advantages 
of the loop aerial are intensified in 


Forms Unique Floor Lamp 


HAT an inexpensive and artistic 

floor lamp can be made mainly of 
putty seems absurd, yet the lamp illus- 
trated was built in that way and it has 
been in use for more than six months, 
The putty on it is thoroughly dry and as 
yet it has not cracked nor fallen off. 

The materials needed to make such a 
lamp are 7 
pieces of wood, 
a lamp socket 
and plug, 10 ft. 
of lamp cord, 
a few nails, 25 
cents’ worth of 
shellac, 35 lbs. 
of putty, about 
10 cents worth 
of gilt or paint, 
and a Chinese 
lantern. 

The wood 
can be rescued 
from almost 
any trash heap. 
It does not 
matter whether 
it is surfaced or 
rough, although 




















putty sticks 

ass best on the 

The lampstand is roug h. The 
covered with putty shellac makes 


the putty stick 
to the wood better. Paint only a small 
surface at a time and apply the putty 


If the putty is worked into the wood by 
hand, the dents left by the fingers give 
the lamp an odd finish. The putty will 
not harden for some time, but the lam; 


may be finished, gilded, painted, or 
touched up, as the maker sees fit, and 
used immediately, provided it is not 


roughly handled.—W. C. HAZEL, Holly- 
wood, Calif. 





Tool Racks Made from Old 
Cartridge Fuse Clips 


oe cartridge fuse clips from 
old switchboards are to be found in 
| the scrap box of almost every electrical 
| repair shop. These may readily be made 
into excellent toolholders for the shop orf 
used in the home to 
hold kitchen uten-}) 
sils. 
All that is neces 
sary is to canal 
the two little nibs 071 
stops that ordinari: 


CuT OFF NIBS -~-., 














the Warren Radio Loop. So small 
you can slip it into a coat pocket, 
yet as sensitive as a much larger 
outside aerial with all its defects. 


140-page Book full of life-size 
ruled forms, each one com- 
pletely filled in. 
to problem of accounting and 
record keeping for any busi- 


‘ 
’ 
‘CARTRIDGE FUSE CLIP 


For holding tools 
The answer 


ly retain the end o 
the fuse in place 
This can be done 


quickly by bending them back and forth 


Absolutely accident proof. 
Write for the name of the 
nearest Warren dealer and 
our Bulletin containing latest 
hookups, TODAY 
















direction 
Type-A- 7236 


ional 
Type-B 2537" 1300 700 meters) 18 inches square— 


directiona 


Type-BL- 2520 


Send for Bulletin U-102 








Type-A-737 (300-700 _moters) 6 inches square—non- 


76 - 1000 meters) 6 inches equare—non 


200-18,000 meters) ‘with honeycomb “coil 
mounting, 18 inches square—directional 


V-DE-CO RADIO MFG. CO. Dept. O, Asbury Park, N. J. 


$10 
$12 
$20 
- $25 


In Use In More 














ness or professional man. 
Send for this Book Today 


John C. Moore Corporation 
(Established 1839) 


2117 Stone St., Rochester, N.Y. 


vs a, 
Than 
300,000 Offices |. 





with a pair of pliers and then filing off the 
rough spots where they break. The clip: 
are then fastened to the wall or ben¢ 
backboard with screws. The sides 0 
| each clip may be bent to fit the particula! 
tool it is to hold. 

A row of these clips forms a very ne2'> 
rack for holding sets of bits, chisels, carv) 
ing tools, and the like. They may b® 
used equally well on the bench backboar) 
or in a tool cabinet.—S. W. B. 
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| SHOES and arctics can be kept 


| an improvement 





Using Your Car to Charge a 
Radio Storage Battery 


£ es CHARGING the A battery of my 
radio set, I use my automobile gen- 
A single-pole double-throw switch 
is inserted in the charging circuit be- 
tween the ammeter and the regular car 
battery, one lead going to the car battery 
and the other lead to any point in the car 

where the radio 





p/“swire battery may be 
witch carried. To 
charge one or 

“AKI the other bat- 

RADIO tery is then a 

BATT. simple matter 

Diagram of battery- of changing the 
charging connections switch. Care 


must be taken, 
however, that the car battery switch is 


closed when the radio battery is not in the 


circuit. 

If the brushes of the generator are set 
up to charge from 12 to 16 amperes, and 
if not a great deal of night driving is 
done, one will find that by this system 
both batteries will be kept charged and in 
good shape. 

The generator must, of course, be of a 
6-volt type, and both batteries of the kind 
used for autos. A battery made espe- 
cially for radio work cannot be charged at 
so high a rate.—DALLAS BOUDEMAN, JR., 
Kalamazoo, Mich. 





Drawing Ink Flows Freely in 
an Ordinary Fountain dian 


LTHOUGH it is generally 

believed that Inaia ink 
cannot be used in an ordinary 
fountain pen, I have been 
lettering and writing with 
drawing ink from the same 
fountain pen for more than a 
year. The secret lies in keep- 
ing the ink flowing. When 
not in use, the pen is placed in 
a corked test tube containing 
a little water. Don’t change 
from regular writing fluid to 
India ink, however, without 
first giving the pen a thorough 
washing.—N. G. NEAR. 











Walking on Auto Tubes 
in 
repair, sometimes into the third year, 
by being re-soled with rubber from old 
auto tubes. It takes only a few minutes 
to resole a shoe; in fact, three pairs can be 
repaired in an hour at a cost for materials 
of only a few cents a pair. 

The air-cured cement now sold is such 
on the cements of a 
few years ago that the rubber soles can be 
made to stick very well. A thin fabric or 


| repair gum for bicycle tire repairing, which 
| has both surfaces prepared to unite with 
| air-cured cement, is used as an interlayer 


between the old tubing and the soles of the 
shoes. The other materials necessary are 
coarse sandpaper to roughen the rubber 
surface, a small wood rasp to roughen the 
leather, a pair of shears, a sharp knife, a 
light hammer, a file, and nippers for cut- 
ting nails.—E." A. WADSWORTH, Grand 


Forks, N. D: 
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Why Teeth Discolor 


Tobacco, food, etc., stain the film 


HE clouds on teeth lie in the 

film-coats. The remedy is to 
remove the film. Millions now daily 
combat the film, and the glistening 
teeth you see everywhere 
what it means. 


You must fight film 


Film is that viscous coat you feel. 
It clings to teeth, and no ordinary 
tooth paste can effectively 
bat it. 

Soon it 


show 


com- 
becomes discolored by 
tobacco or by food, then forms a 
dingy coat. That is how teeth lose 
their beauty. 

Film also holds food substance 
which ferments and forms acid. It 
holds the acid in contact with the 
teeth to cause decay. Germs breed 
by millions in it. They, with tartar, 
are the chief cause of pyorrhea. 

Under old methods very few es- 
caped these film-caused troubles. 








PROTECT THE ENAMEL 
Pepsodent disintegrates the film, then re- 
moves it with an t far softer than 
enamel. Never use a fitm combatant which 
contains harsh grit. 


agen 











Pepsadént 





The New-Day Dentifrice 


Now advised by leading 
dentists the world over 














Micrometer 
Adjustment 
Rheostats | 

Made from | 


materials; 
inate knob; 


Miers 


HOWARD 


= Howard 


L Instant adjustm 
special heat resisting 
operates with 
tive smooth contact. 
adjustment. 

Rheostats, 634 ;—25 or 40 Ohm, Plain, $1.10; | 


Micrometer, $1.50; Power Rheostats, $1.50; | 
Potentiometers, 200 Ohm, $1.50; 400 Ohm, 
$2.00 





| 
cantae | 
| 


Ask your dealer or write us. Complete catalog of } 


Howard radio parts and hook-ups free on receipt of | 
2c for postage. Jobbers write for discounts 


Howard Radio Company | 
4244 N. Western Avenue = CHICAGO | 

















Now dental science 
two ways to fight film. One disin- 
tegrates the film, one removes it 
without harmful scouring. 


has found 


These methods have been well- 
proved by able authorities. A new- 
type tooth paste has been created 
to apply them daily. The name is 
Pepsodent. 


That tooth paste has come into 
world-wide use, largely through 
dental advice. 


Watch them become whiter 


very use of Pepsodent also mul- 
tiplies the great tooth-protecting 
agents in saliva. These combined 
effects have brought to multitudes 
a new dental era. 


Send the coupon for a 10-Day 
Tube. Note how clean the teeth 
feel after using. Mark the absence 
of the viscous film. See how teeth 
become whiter as film coats dis- 
appear. 

You will be glad to know a meth- 
od which brings results like these. 
Cut out coupon now. 

















10-DAY TUBE FREE ™ 





THE PEPSODENT COMPANY 
Dept 762; 1104S. Wabash Ave., Chicago, IIl. 
Mail 10-Day Tube P psc ] t 
Only one ti a family 










































































Wo havo positions open now that will 















pay from $45 to $100 a week. We are 
organizing a sales force to introduce 

the Cole Visible Gasoline Gauge, a 
low-priced, scientifically accurate in- 

Y gtrument for ord and Chevrolet cars. 
Prevents Poca Pte out of gas, Guards 


against short measure. Fits on instrument 
board—always in sight. Big selling records. 


Cle Visible, MAKE $50 THE FIRST WEEK 


We want one man in each coun- 
fascine Lame ty. Our campaign is just begin- 





Reem S14 ning. Capital is not necessary. 
7-16-18 10-19-20 We help you start Ter- 
ritory going fast. Write to 


THE STEMCO ENGI- 
NEERING CO., 
118 Webb St., Dayton, 0. 













$90 Drafting 
Course Free 


There is such an urgent demand for 
practical, trained Draftsmen that I am 
making this special offer in order to 
enable deserving, ambitious and bright 
men to get into this line of work. I 
will teach you to become a Draftsman 
and Designer, until you are drawing a 
salary up to $250 a month. You need 
not pay me for my personal instruction 
or for the complete set of instruments. 


FREE 


Drafting Outfit! 










































20K 25 INCH 


SIZE or OUTFIT 


These are regular w orking instruments, 
the kind I use myself. I give them free 
to you if you enroll at once. Send 
the Free Coupon Today! 


Salaries up to 


$250 and $300 


a Month 


Positions paying up to $250 and $300 per month, 

which ought to be filled by skilled draftsmen are 
vacant everywhere. There are in every part of 
this country ambitious men, who with practical 
training and personal assistance, will be qualified 
to fill these positions. Mr. Dobe guarantees to 
train you UNTIL placed in a permanent position 
at a salary up to $250 and $300 per month. 


Earn While 
Learning 


You can be earning a 
handsome income while 
learning at home. This is 
a special offer I am making. 
Absolutely no obligations furnish you 

of any kind in sending mplete Drafts- 
coupon. But you must man's working 
write at once, as I limit outfit at once 
the number of my students, from the start. 


Mail Coupon 


at once for my book —‘**‘Saccessful Drafts- 
manship, ’’ also list of open positions and for 
the free offer to be earning good money at once 
while learning at home. This offer is limited and 
in order to benefit thereby—act at once. 


Chief Draftsman Dobe 


1951 Lawrence Ave., Div. 13-63Chicago, Il. 





I Guarantee 
To instruct you 
until competent 
and in a perma- 
nent sorter posi- 
tion at a reguler 
Draftsman’s sal- 
ary of et least 
250 per month 
and guarantee to 








































Free Course Offer Coupon 


Chief Draftsman Dobe 
1951 Lawrence Ave., Div. 13-63 Chicago 


Without any obligation to me please mail your book 
**Successful Draftsmanship’’ and full particulars of 
your liberal ‘‘Personal Instruction’’ offer to a few 
students. It is understood I am obligated in no 
way whatever. 
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Realistic Toy Lift Bridge Is 
Operated by Electric Motor 


FEW strips of wood } in. thick— 

cigar-box wood will do—several 
blocks, a thin board or two and a cheap 
toy motor are the only parts required to 
build this novel toy electric lift bridge. 
The span is 14 in. and the width of the 
roadway or bottom piece is 3!4 in. The 
cross-section of the bridge is 314 in. wide 
and 414 in. high over all. The propor- 


seihiseiel a aabine* < 
i ZT 
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The 


main foundation pier and span members 


complete bridge and details of the 


tions can, however, be altered to suit any 
miniature railway system. 

The main foundation pier is cut from 
3 in. thick, 414 in. wide, and 914 
in. long. A hole is drilled through it for 
the main shaft, which is 1 in. in diameter, 
and small brass bearing blocks are fast- 
ened on each side, as shown. A shelf, in 
this case 214 by 714 in., is fastened to the 
block to hold the motor. 

The other pier is cut from a block 3 by 4 
by 314 in. The main members of the 
bridge span are strips 14 by 3% in. 
fastened with glue and escutcheon pins. 
The counterweight is a block 314 by 414% 
by 2 in.—DONALD W. CLARK. 


a block 





Test Battery Restores Fading 
Signals of Vacuum Tube Set 


OW many fans remember the old- 

fashioned buzzer test for crystal 
sets? Not many perhaps, but I have 
found a way to test even the bulb set 
in a similar way. 

Take an old and weak (the weaker, the 
better) dry cell, and connect the negative 
side of the battery with the ground 
terminal of the set. Connect the positive 
side of the battery in series with a push- 
button and the antenna binding post. 

With the set I am using—a straight 
two-circuit loose-coupler hook-up with 
ungrounded secondary—this device ac- 
complishes the following: (1) When sig- 
nals fade, pushing the button brings them 
up to regular strength. If, when the 
pushbutton is pressed, no noise is heard in 
the phones, it either indicates a loose wire 
or an incorrect connection. (3) Some- 
times, when an inductance hum comes in 
too loud, pressing the button causes the 
noise to disappear. (4) It tests the con- 
dition of the regular batteries by the 
comparative loudness of the test sig- 
nals.—WALTER LUHRS, Secaucus, N. J. 
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Make Money Taking 
am) PICTURES 


Tremendous, big-paying opr: 
ties are open 
in Modern Photography. 

Magazine and 
paper publishers buy thousa 
photographs 
eget acturer sends out high ; l 
pictures of his products. 












the 












ictures ofa 
fi sold them 
for $100. I have been 
able to buy my house 
and lot from the sale 


of pictures.’ 
Cc. M. COLE, 
Washington. 


$97 in Two Days! 
**I made $285 in De- 
cember. Went out 
two Saye: last week 
on hom 
work and: made 2 : 
A. G. HUGHES, 
Kentucky. 











Amazing New Easy Method 


I show you, at home, how to do the kind of work t 


out by the 


show you how to make 
M 


only half way through his 
know what I can do for you 
bond to return every cent of your tuition if you ar 


thoroughly satisfied. 





Dept. 2383 


Professional 
View Camera 
Write 
—I give you, free, 

sional view camcra. 
tonished 
open for 
quickl 
INTERNATIONAL STUDIOS, 
3601 Michigan Avenue, epee... U.S. 
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for ambition 
picture age. 


each year. 


home wants portraits. 


Photography is a busine: 


millions of 
And there is 
of trained ; 


ning into 
each year, 
shortage 
raphers. 


EARN $3,000 T 
$10,000 A VEAR 


Hundreds of men are « 


big money and estab lishing 
own businesses. 
spare time, while trainin 
can make 
matter where you live! 


big studios in New York and Chicago! | 
big money within 30 days! ¢ 
Sole bought a home with money he had mad 
So well 


training. 
that I guarante+ 


and delighted 
short time only 
No obligation. 


Inc. 


Even during 


$75 a week easi 


Free! 
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paid a 
_ Musical Instruments willing 
Not toys—but high-grade prictical instruments for the P; 
Symp! ony or Jazz orchéstras. Greatfor solo work at $5,000 
Club, Lodge o. Legion gatherings or home entertain- tt: ' 
ments. Anyone can play with a few simple lessons, attach 
fu-aished with each instrumen:, for $3 
Musical itch Fork Glassaphone Jazz-O-Nette One 
Ma ig etiam usical Saw Hohner Sax can om 
teh instruments f. A 

Free Trial }* If nae wr a te oart Vlg dap short 
it ong boon easily, return at our i expense Remarkably low thousa 
prices Ti me today for new, thus. = 
trate: catalog describing complete line. as the 

a MUSSEHL & WESTPHAL laces 
434 S Water Street - Atkinson, Wis. wire | 
amomet > Ix 
‘ plicate 
fact, t] 
of then 
the ide 
7 | My Eve 

Yy tions. 

ou can earn $15 to $50 a week wri writing show f 

cards in your own home.—No canvassing.—A or yo 
a profitable profession easily and aulday who in 
earut by ournew simple graphic Bioc ck system. | 
Artistic ability not necessary.—We teach you 18 re; 
how, and supply you with \ oy ya 000,001 










object. Full particulars and boo 
WILSON METHODS LIMITED “DEPT. 3-C 
64 East Richmond, Toronto, Canada. 
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Life-size 
paper 
patterns 

fou 
canbuild 
your 
io wn 
body at 
small 


shipping pecsgeter save you 
nce for fre 
BUILD A FO ACER" 
or stamps. WR Rite TODAY 
CENTRAL AUTO SUPPLY 





artic ulars on Central Bodies. 
se nt anywhere on receipt of 25c in ¢ 


LOUISVILLE, KY 
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cost! We are manufacturers and our quantity producti 
enables us to quote exce ptional low 
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Our Book: ** 
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| There may be a fortune for you 


in this FREE book about Inventions 


Invention is the easiest way to earn a fortune. Little ideas have made 

millions of dollars for their inventors. This wonderful book explains 

how fifteen famous inventors now teach you the secrets of successful 
invention—in your own home. 











OW Sows you like to be the inventor work as bookkeepers, mechanics, doctors or need to become successful is this easy, fascinating 
of the Gillette Safety Razor, who farmers. training hepa h will i lop your ability so it — be 
makes TWO AND ONE-HALF worth real money, oO special technical or mechan- 
MILLION DOLLARS a year? Proof YOU Can Invent ical Rpewetes 6 eee = Se 

uldr , » > y » A : : RE Sar teeny Postage! & yee 
Wouldn't you gladly be the inventor of the Invention is not guesswork or blind luck = Which every successful inventor knows, They ex- 
snap fastener whose profits were so big that he wes — : aga : ? plain how to originate ideas, how to develop and per- 
—it is not a God-given faculty possessed by a 
paid an income tax of $29,000? Wouldn't you far tea 1 ate Mk ee € fact i feet them, how to get patents. But they tell you 
ats willingly change places with the inventor of oS ee S a matter of fact in- — even more: Thousands of inexperienced inventors 


ventors themselves say that invention is based have been defrauded of their rewards because they 
upon exact laws which anyone can learn. It is did not know how to protect their patent rights. 
merely a matter of first seeing something to be This great course tells you everything you want to 


uments for HM the President Suspenders who is now worth 

lo _— at B® $5,000,000, or the inventor of the Autographic 
Ine ° ° 

dvenebeg attachment for cameras who sold his patents 












le lessons ixed an hen of inkine , og > inciple know—how to sell your invention, how to get royal- 
P , for $300,000? fixed : d u Ss J thi eure ot opr eens le ties—how to get the most money for your ideas, 
Sgn a ne oe which will fix it. That is all—that is everything ; ; 
es gie sa-——asS § S ¢ rO — * . 
ortex” ies. ante “Sende « teadliceneds ol ‘wealthy in a t@ invention. Brought down to its plainest de- 
ce Anne ake you independently wealthy im a finition, invention is merely the science of New FREE Book 
for ear; M_suort time. Other inventors have made ; 


thousands of dollars from such common things fixing things. 
as the crimped hair-pin, the metal tip shoe- 
laces, the paper safety match, the ordinary 
wire paper clip. These are certainly not com- 
plicated inventions—they are so simple, in 


5 P ; “Ee . * The most interesting part of this wonderful course 
And how many times a day you “‘fix things. is that it teaches invention by actual practice right 


A leaky faucet, a rattling window, a wabbly in your own home. With each lesson you are sent at 
table—you fix hundreds of things like these least one practical problem in invention. This ab- 
every year. And, though you may never have sorbing exe rcise in solving actual inventive problems 


realized ji ver ys"? sharpens your instinct to fix things. Better than 
fact, that probably thousands of people thought realized it, every time you “fix things,” you venting slant aiden @ nfora le 
I Sa & use the very definite exact principles which iything else it gives you an unforgetable, instinc- 


of them but only one man DID anything about cals) tit Nadie wo Rementies Science! tive habit of thinking inventively which is worth 
the idea when it came to him. Eee) ee Saree nS Rees more than you realize, In fact, the lessons and ex- 
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‘ ercises are so simple, so easy to understand, so inter- 
Ideas Worth Fortunes What Edison Says esting that they seem more like a pleasant game 
© : . E ; than like instruction which can make you a success- 
Every day you find ideas for new inven- Could you ask the advice of any greater ful inventor. 
ri oa tions. It may be a new toy authority than Thomas A, A wonderful new book, just printed, tells you 
be A for your children. The man Edison? He says: “Invention more abo it the Bureau of Inver _ Science 7 and 
“ 3 mple ou nvention t co othings 
add quickly who inve “nted the Kiddie-Kar, 15 great inventors teach as a Science and should be _ aan ti es a ve sg e : Thi oe - re = ; 
og it is reporte -d, made over $5,- you every step in inventive taught asa profession.”’ posites be nh pu yt ee 
Distauce nO 000,000, It may be anew kind BOER CEs And now, for the first time turers. Its only purpose is to teach you the € 
t free. of soap B. T. Babbitt i —How to develop your ‘ d rit ciple f practical invention used by ? 
DEPT. 3<C : . : 3 > . Z you can actually learn in- = inciples © rac ul in used by 
. worth millions of dollars to- imagination : . : ccessful inventor. Write for the ¢# 
aaa day. It can even be a new How to develop your sn Fm ae : prnse reg - FREE BOOK now, It may show you 6 
A id > ideas exactly as other people are Ly to eee F 
4 rf } -e se. ; tl way to make al 
_~ t broom to make house- —How to get the facts learning electricity, mechan 
oat $3.4. _* easier for millions of you need for inventions ics, law, medicine. It doesn’t B U R E A UC O F Yo 
We ousewives. But no matter —How to keep legal rec- matter who you. are, or a 
UNDE What it is—if your idea is ords of ideas what your present w rl j E SCIENCE, 
es q . . ne l ( ; OrK 3. S 
SLUNGEEPTactical, if it solves a prob- — How _to use scientific With n ea ie ‘ae Sgr INVENTIV - 
PART amlem it satishes a need—a principles of mechanics ith no special Knowledge o De 23, 
Bhor:, ie eee fe eee —How to avoid wasting mechanics or science you SC I ENCE Wisner ‘Building, 
Per Se! tune may be waiting for time on impractical ban idee heme io inncutt o Rochests N. Y. 
$6.5 dag 4 inventions The Berean of Inventive Dept. 23 ro Please weed me your 
i crnape even now you have —How to apply for a aes sae Bie cere rchs . id ¢ free bool The Science 
tity producti a] science offers you the first cours¢ Wisner Bl g., f : fh " 
ior uniqu i a lid ide as for inve ntions patent g in practi a! invention evet ae = - 
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ou doubt vour ow abilitv ; Y ventive Science so that every- 
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ons, you believe that you ; to use them, The ability to in ¢ Addre 
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LEARN CARTOONING 
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Successful cartoonists earn big salaries. 


now earn $75 to $200 or more a week. 





PRAAE BELLE LETS 
The Landon Picture Chart Method of teaching ORIGINAL drawing makes car- 
tooning easy to learn. Hundreds of sketches like the above explain every step 


in creating ORIGINAL heads, figures, animals, etc. 


Send 6c. in stamps today for sample Landon Picture Chart and full expla- 
nation of this wondertul course, also long list of successful Landon students 
and information showing possibilities for you. Please state your age. 


The Landon School, 751 National Bidg., Cleveland, Ohio 
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This Marvelous 


CAMERA 
On FREE Trial! 


Only 10,0000f these marvelous, instantaneous 
picture-taking and making cameras to be 
sent out absolutely on approval without a 
penny in advance just to prove that it is the 
most wonderful invention—the camera sen- 
6ation of theage. So you must send for it 
quick! Just think 
of it-—the new 
Mandel-ette 


TAKES 


AND 


MAKES 
Finished 
Pictures 


Instantly 


Yoa press the button, drop card in Ceveleper and fn one 
minute take out a perfect,finished post oto 24x84 
inches insize. Camera, itsclf, is about 4}¢x5x7 inches. 
Loads in daylight 16 to 60 post cards at one time, 


No Films—No Plates—No Dark Room 

Not a bit of the muss and bother of the ordinary kodak 
orcamera, Itis instantaneous photography. Universal 
focus lens produces sharp pictures at all distances, 
Pictures develop and print automatically. Can’t overe 
Gevelop; results simply amazing. 


We Trust You 


No difference who you are, where you live or what 
your age, we wils send you the complete ‘‘Mandel-ette”’ 
outfit lutely on approval and give you 10 days to test 
it. 1f not satisfactory return it. But when you see what 
elegant pictures it es—so quick,so easy, with no trouble 
at all—i you wish to keep it you simply send us 50c 
week until our special price of only $10.00 is paid. 


Easy Payments—No References 
No red tape of any kind. Weekly payments so 
you'll not notice them. Lots of fun and big profits. 
No Experience Required 
Plain instructions and everything complete with ontfié 
80 you can begin taking pictures the moment {t arrives. 
We guarantee that even a child can operate it. Mail 
coupon right now. No risk or obligation to keep camera, 
— The Chicago Ferrotype Co.,-—— ~ 
2309 W. Erie St., Desk 30 Chicago, Ill. 
Send me at once one complete Model Mandel-ette 
Camera outfit including supply of post cards and in- 
structions. I agree to examine and test it thoroughly 
and if satisfied keep it and pay you 6c a week until 
your special spe of $10.00 is paid, Otherwise J will 
return it at the end of 10 days. 


Name. | 
St. and No. 


UL Town.-.sessseesssesssstsseernesss ees Stateevesesereee J 


$25.00 in Prizes 


See top of page 8 in front of book 
for details 

















Many of the most 
popular cartoonists of to-day learned to draw in their spare 
time, at home, through the Landon Course of Cartooning and 











Four Successful 
Landon Students 
From One Village 


Here is the record of 
four boys—all from Nap- 
panee, Ind., (2200 popu- 
lation) who, after taking 
the Landon Course, won 
national reputations. 


Merrill Blosser is now 
nationally famous as 
creator of ‘‘Freckles and 
his Friends.”’ 


Henry Maust’s work 
appears in Saturday Eve- 
ning Post, Cosmopoli- 
tan, etc, 

Francis Parks, follow- 
ing their advice, is now a 
cartoonist for the Omaha 

ews. 

Fred Neher is comic 
artist with the Universal 
Feature Co. 

















As one of the 
oldest patent 
firms in Amer- 
ica We give in- 
ventors, at lowest consistent charge, a 
service noted for results, evidenced by 
many well-known patents of extraordinary 
value. PATENT-SENSE, “the bock for 
Inventors,’ gives particulars and contains 
more information of real and vital impor- 
tance to you as an inventor, than any other 
publication, Free, by return mail, 


LACEY & LACEY 


748 F Street, (Established 1869) Washington, D. C. 


BLANK CARTRIDGE PISTOL 
. Protection against Burglars, Tramps, & 


Por? PRICES 
a 50c. 






































CAN YOU 


think of a simple, practical idea 

that will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed RiGut 
Now. Your brainscan help. Send to- 
day for our great new book—“‘Inven-~ 
tions and Trade Marks, Their 
Protection and Exploitation’’ 

and learn more about making 
money from ideas than you ever 
knew before. It tells many 

things that are wanted, 
too. A postal will deo— 
It is free. 


We help our clients, 
without charge, to get 
the dollars out of their 
ideas—having facilities 
none others possess. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published _ for ~ the 
man with ’an_ idea. 
Send for free sample 
copy. One year's sub- 
scription 50c. 


Advice free. 


Don’t delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC. 


201 Patent Dept. 








WASHINGTON, D.C. ES 





flat surface for blocking and testing. 


| 
| Swinging Shelf in Garage Holds || 


Tools for Engine Repairs 


ALVE regrinding, decarbonizing and 
other auto-engine repair work can be 
speeded up surprisingly if a shelf bench js 
made for the home garage, as illustrated, 
The tools are arranged on this board in 





Tools for tuning up the engine are im- 
mediately available on this folding shelf 


holders or strap pockets so that they are 
instantly available. The shelf is hung in 
the forward end of the garage, adjacent 
to or under a window if possible. The 
height when lowered is enough only to 
clear the radiator of the car.—G. L. 





Vise Provides Pressure for Simple 
Bench-Straightening Fixture 


N STRAIGHTENING parts on the 
bench it is customary to use the vise to 
grip one end of the part and to pull or 
press the opposite end with the hands. 
Several trials are often required to rebend 
the part to its former straightness. An 
improvement on this method is the use of 
the straightening fixture illustrated. This 
is used mainly in automobile repair work, 
but it is generally serviceable. 
In the rear of the vise are two small 
angle plates bolted to the bench top. The 








Held against two angle plates, the bent 
part is straightened by the vise ram 





faces of these plates are drilled with holes | 
for hook bolts, which are used to hold | 
against turning the parts to be straight- 
ened. 

The work is lined up and fastened so 
that the screw or ram of the vise will bear 
against the center of the bend. The con- 
trolled pressure of the vise screw makes It 
possible to use a straight edge or other 
means to test the work.  Irregularly 
shaped parts, such as crankshafts, cam- 
shafts, connecting rods, and parts of an 
auto’s steering mechanism, can be 
straightened advantageously in this way 
because the bench top provides a clear, 
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Simple Spring Catch Holds 
Cupboard Door Shut 


UPBOARD and closet doors fi.e- 

quently cause annoyance by refusing 
to stay shut unless equipped with a 
spring catch that is both dependable and 
strong. Such a catch may be made in a 
few moments’ time out of a small 1-in. 
wide strip of 
spring brass 
and a round- 
head tack. 

The brass is 
bent as shown 
and fastened on 
the inner side 
of the door so 
that the curved 
endofthespring 
touches lightly 
the under side 
of the middle 
shelf. The round-head tack is driven 
into the bottom side of the shelf in such a 
position that the spring will slide over it 
and snap into place. This holds the door 
closed, but still it can be opened read- 
ily.—S. W. B. 


TTT” j 
++ DOOR CLOSED 


J 





“SPRING BRASS 
The catch engages 
a round-head tack 





Rubber Cap for Screwdriver 


‘ba MY hand 
screwdrivers I 
use a rubber cap, as 
shown, to eliminate 
friction in the palm of 
the hand. <A small 
hole is drilled in the 
end of the handle and a rubber-head tack 
isdriven in. Working the tack around a 
few times will make it turn freely. 

This scheme makes a straight screw- 
driver work almost as well as a ratchet, 
besides providing a cushion for the palm 
of the hand.—W. T. M. 





RUBBER CAP--~ 





Wrought-Iron Pipe Improves 
Emergency Towing Chain 


HEN a short chain is being used for 
towing a disabled car, it is advis- 

able to run the chain through a pipe. 
This method was devised for towing a 
car stranded in the country where the 


The pipe makes possible 
the use of a short towing 


chain for the “=f 













longest chain available was a trace chain. 
| This was so short that the brakes were in- 
effectual, but by placing a section of 
Wrought iron pipe, about 10 ft. long, over 
the chain, the tow of more than 20 miles 
was made without an accident. 
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SUPREME COURT OF UNITED STATES, 
SUPREME COURT DISTRICT OF COLUMBIA, 
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TRADE MARKS 


COPYRIGHTS 


PROTECT YOUR IDEAS 


ANY NEW article, machine, design or improvement thereof, or any new 
combination of parts or improvements in any known article which increases its 
efficiency or usefulness, may be patented, if it involves invention, 


If You Have Any New Ideas 


which you feel are useful, practical and novel, take prompt action to protect 
your rights. If you have invented any new machine, or new combination of 
parts, or improvement, or any new design or process, SEND DRAWING, 
MODEL OR DESCRIPTION of it for information as to procedure to secure 
protection, 


Write Today for Blank Form ‘Record of Invention”’ 
USE THE COUPON attached, and immediately upon its receipt I shall send 
you this form to be returned to me with drawing, description or model of your 
idea; promptly upon receiving your idea I shall write you fully as to procedure 
and costs, 





DRAFTING and SPECIFICATION ROOM of CLARENCE A. O'BRIEN, Registered Patent Attorney, Washington, D.C. 


No Charge for Above Information 

All. communications are held in strict confidence. My personal, careful and 
thorotfgh attention is given to each case. I offer you efficient, reliable and prompt 
service—based upon practical expetience. Highest references. 

WRITE TODAY for free book ‘‘How to Obtain a Patent.’® This book will 
give you valuable information, and it may save you much time and effort. Send for 
it NOW. 

My practice is devoted exclusively to United States and Foreign Patents and 
Trade Marks. Write me freely, frankly and with full confidence; it is very probable 
that I can help you. Write TODAY. 


REGISTERED PATENT ATTORNEY 


MEMBER OF THE BAR OF 


COURT OF APPEALS DISTRICT OF COLUMBIA 
UNITED STATES COURT OF CLAIMS 


Practice Confined to Patents and Trade Marks 


88-C Security Savings & Com’! Bank Bldg., directly across street from U. S. Patent Office, Washington, D. c. 


Washington, D. C. 
88-C Security Savings and Com’! Bank Bldg., 
across street from U. S. Patent Office. 


Please send me your free booklet ‘‘How to Obtain a Patent” 
and blank form ‘‘Record of Invention’”’ without any obligation 
on my part. 


important— Write or 
print clearly 


FR 


w CLARENCE A. O’BRIEN, Registered Patent Attorney, 


directly 


CLARENCE A.O'BRIEN 































































How to speak 
and write 
Masterly English 


Thousands of people make 


little mistakes in their every- 


day English and don't know it. As a result of thou 
sands of tests, Sherwin Cody found that the average 
person is only 61 efficient in the vital points of English. 
In a five-minute conversation, or in an average one 
page letter, from five to fifty errors will appear. It is eur- 


prising how many experienced stenographers fail in spell- 
ing such common words as ‘‘business,"’ ‘‘abbreviate,’’ etc. 
It is astonishing how many business men say “‘between 






you and I” instead of ‘‘betwecn you and me,” and use 
“who” for “‘whom’™ and mispronounce the simplest 
words Fe opl now whether to use one or two 

c's” or *s” or ‘‘r’s whether to spell words with 
‘ie’ or “‘ei,"” and when to use commas in order to make 


their meaning absolutely clear. 


A REMARKABLE INVENTION 


Mr. Cody has specialized in English for the past twenty 
years. But instead of going along in the old way he has 
applied scientific principles to teaching the correct use of 
our language. He made tens of thousands of tests of his 
various devices before inventing his present method. In all 
his tests he found that the trouble with old methods is 
that points learned do not stick in the mind. In school 
you were asked to remember rules and if you forgot the 
rules you never could tell what was right and what was 
wrong. For many years Mr. Cody has studied the prob 
lem of creating instinctive habits of using good English. 
And asa result of his experience he evolved his wonderful 
new 


SELF-CORRECTING METHOD 


A patent was granted Mr. Cody on his unique device, 
and now he places it at your disposal. This invention is 
simple, fascinating, time-saving, and incomparably effi- 
cient. You do the lesson given on any page, then you see 
exactly how Mr. Cody himself would correct it. You mark 
your errors and check them in the first blank column. 
Next week you try that page again, on the second un- 
marked sheet, correct your errors, and check them in 
the second column. You see at a glance what you have 
learned and what you have failed to remember, until you 
have reached the 100% point in spelling, punctuation, 
grammar, and expression, 


ONLY 15 MINUTES A DAY 


A remarkable advantage of Mr. Cody's course is the speed 
with which these habit-forming practice drills can be car- 
ried out. You can write the answers to fifty questions in 15 
minutes and correct your work in five minutes more. You 
waste no time in going over the things you already know, 
Your efforts are automatically concentrated on the mis- 
takes you are in the habit of making, and, through con- 
stantly being shown the right way, you soon acquire the 
correct habit in place of the incorrect habit. There are no 
rules to remember. There is no tedious copying. There is 
no heart-breaking drudgery. 


FRE BOOK ON ENGLISH 


AND 15-MINUTE TEST 


4 command of polished and effective English denotes 
education and culture. It wins friends and makes a fa- 
vorable impression upon those with whom you come in 
contact. And now, in only 15 minutes a day—in your 
own home—you can actually check up and see yourself 
improve by using the 100 per cent, self-correcting method. 

If you are efficient in English it will give you great 
confidence; if you are deficient vou surely want to know 
it. For this reason Mr. Cody has prepared a simple 15- 
minute test which you can take in your own home. The 
correct answers are given so you can tell at once just 
where you stand. Write to-day for this test—it is free. 
We will also gladly mail you our new free book, **How 
to Speak and Write Masterly English.’” Merely mail the 
coupon or a postal card. 


SHERWIN CODY SCHOOL OF ENGLISH 
183 Searle Building Rochester, N. Y. 
SHERWIN CODY SCHOOL OF ENGLISH. 
183 Searle Bldg., Rochester, N. Y. 
Please send me your new Free Book, ‘‘How to Speak 
and- Write Masterly English,” and the 15-minute Test. 





Trick Toy Propeller Mysteriously 
Reverses Its Revolution 


UB the notched stick of this puzzling 
little toy and the propeller wheel 
will spin in one direction. Keep on rub- 
bing and it will suddenly stop and begin 
to turn the other way—that is, if you 
know the secret of the toy. 

The propeller itself is simply carved 
from a stick of soft wood three or four 
in. long. It is mounted by means of a 
small nail on the end of a thin square 
stick, preferably hard wood, twelve or 






| a " ‘hacia 


LEFT EDGE 7 


How the propeller revolves depends upon 
whether the left or right edge is touched 


15 in. long. Along one edge of the stick 
a series of notches are cut, as shown. 

To operate, hold the propeller stick 
horizontally by the extreme end and rub 
the notches with a pencil or other stick, 
at the same time pressing lightly with 
the forefinger against what is marked in 
the illustration as the left edge. To 
change the direction of revolution, lift 
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DON’T LOSE YOUR RIGHTS 


TO PATENT PROTECTION | . 


Before disclosing your invention to anyone 
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the forefinger away from the left edge 
and press lightly against the right edge 
with the thumb. This can be done with- 
out noticeably altering the position of the 
hand or fingers, so that very few ob- 
servers will see what has caused the 
propeller to change its direction.— 
WALTER MARKOWSKI, Camden, N. J. 





Shortening a Steel Wire Belt 


_ pineom wire belts—that is, belts con- 
sisting of a long coil of springy steel 
wire—are so widely used now that it is 
a good thing to know how to shorten or 
re-join them. 

Cut off the belt, when it is to be 
shortened, by forcing the blades of the 
wire cutters between the coils and snip- 
ping straight 
through. Insert 
s small screw- 
driver under 





the first loop 
(A) and pry it 
up until it can 
be seized with 
a small pair of 
pliers. Bring up 
the loop with 
the pliers until 
it is upright, and then twist it around so 
that it extends diametrically across the 
coil (B). The loop must be bent up at 
such a point that the end of the wire 
will allow the loop on the other end of the 
helt to hook in, yet make the opening 
no larger than necessary (C). 

Steel wire belts do not work well unless 
they fit closely in the grooves of their 
pulleys. Put such a belt on a pulley 
designed for a round leather belt, and it 
will slip and be practically useless. In 
a pulley with sharply pitched flanges, 
it can wedge itself in firmly. 





Steps in forming the 
connecting loop 


















send for blank form **EVIDENCE OF CON. Fo: 
CEPTION”’ to be signed and witnessed. A un: 
sample form together with printed instructions 
will show youjust how to work up your evi- 
dence and establish thesame before filing ap- shape 
plication for patent. As registered patent at- dilston 
torneys we represent hundreds of inventors all é 
over the United States and Canadain the ad- still be 
vancement of inventions. Our schedule of fees 
willbe found reasonable. ‘The form _nividence 
of Conception,’’ sample, instructions relating 
Ma to obtaining of patents and schedule of fees Impr 
# sent uponrequest. Ask for them,—a post card ff 7 
will do. NS 
PATENTS AND A —\ TRADE MARKS tion 
Se ee 
useful 
RALLWINE) PF) woode 
steel tz 
274 Ouray Bldg. Its 1 
WASHINGTON, D. C. by grit 
Originators of forms ‘Evidence of Conception.” 
i 











To the Man With an Idea 
I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, legal protection and the 


development of his proposition. width : 


Send sketch, or model and description, } This a 
for advice as to cost, search through [R@aT insid 
prior United States patents, etc. Pre- ee side 
liminary advice gladly furnished with- RB} In a 


} Major | 
this en: 


out charge. 


My experience and familiarity with 
various arts, frequently enable me to 


accurately advise clients as to prob- i) fair de; 
able patentability before they go to y | 
any expense, Tule at | 


Booklet of valuable information and form ‘ 
for properly disclosing your idea, free on 
request. Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Rottins, Washington,D.C. 
2276-D Woolworth Building 
New York City 
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PROMPTNESS ASSURED BEST RESULTS # Shorter 

Send drawing or model for examination Others. 

and report as to patentability work 

WATSON E. COLEMAN, Patent Lawyer i 

644 G Street N. W., Washington, D. C. rollers , 

ones - Bthe ott 

and say 








PATENTS _ [sin 


TRADE-MARKS, COPYRIGHTS AND PATENT LITIGATION Washer, 


rite for advice and instruc- above t 
tions how to proceed, costs, etc . 
Hand Book with illustrations of 100 Mechanical the sim 
Movements sent free on request. a 2 
ALBERT E. DIETERICH #™adju 
Patent Lawyer and Solicitor and gay 





Successor to Fred G. Dieterich & Co. 
681A Ouray Bldg. WASHINGTON, D. C. 
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T 3 Draftsman’s Ruling Pen Ground 
for Use in Lettering 


there are 
many kinds of 
lettering pens 


an exception- 
ally useful one 
can be made in 
a short . time 
from a regular 
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CON. Forms letters of ruling pen. 
d. A uniform thickness The point is al- 
ae tered to the 
ing ap- shape shown with a fine file and a good 
nt at Ppjoistone or carving slip. The pen can 
arg» still be used for ruling straight lines. 
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lating HH Improving a Pocket Caliper Rule 
st card 


N SPITE of the steel rules and combina- 
tion outfits in my possession, my most 
useful tool is a small one-foot, fourfold, 
wooden caliper rule. Together with a 
steel tape and scriber, it is always with me. 
Its range of service has been extended 
by grinding the nose off to only } in. in 






ASA cies | 
lll 






















dea 


How the rule is used as a square, 
protractor, and inside caliper 


| eX- 




























his pal 
he }aaal 
a ~ TERY width and inserting a small pin, as shown. 
tion, eam This allows the rule to be used as an 
oush a} inside caliper. 
with- fae In addition, I have marked off the 
: | major angles on the principal hinge, and 
Bag this enables me to measure angles within a 
prob- My fair degree of accuracy. By opening the 
iiss a) Tule at right angles, the caliper head serves 
form ig f as a guide in making a serviceable square, 
as A and the caliper portion can be removed 
‘N I and used when necessary as a depth 
ibe | gage.—E. J. MORRISSEY, West Allis, Wis. 
D.C. ip 
. i Washers Used to Fix Uneven Legs 
at on Movable Furniture 


PORTABLE 

workbench we 
were using about the 
garage became some- 
vhat wabbly because 
one of the legs had 
shrunk until it was 


rs 













FETs Wshorter than the 
nation others, To avoid the 
; ee work of removing the 
1 D.C. rollers or casters from 

the other three legs 
_ Bnd sawing them off, 

we simply placed a 
T LITIGATION Washer, as shown, 


uc- 


tc. i 
Mechanical 
juest. 


LTHOUGH | 


on the market, | 








above the roller on the short ieg. This is 
the simplest possible way of making such | 





RICH §* adjustment on furniture having casters 
etd and saves much trouble.—G. A. 
IGTON, D. C: 3 — 
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OUR OFFERS Fes2ihion so 
HAVE YOU AN IDEA? 
YOUR FIRST STEP before disclosing an in- 


vention the inventor should write for our blank form - 


4é * This should b 
Record of Invention”’ signed and wit. 
nessed and returned to us together with model or sketch and 


description of the invention for examination and instruc- 
tions. No charge for the above information. 


Qur Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


How to Obtain a Patent 
Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and 
described, Articles on Assignment or 
SALE OF PATENTS, Patent Practice and 


Procedure, and Law Points for inventors. 


Our Trade Mark Book 


Shows the value and necessity of Trade- 
Mark Protection and gives information 
regarding Zrade-Marks and unfair com- 
petition in trade. 


Our Foreign Book 
We have Direct Agencies in all Foreign 
Countries. We secure Foreign Patents 
in shortest time and lowest cost. 


SPECIALIZATION Our Staff 


The field of invention is so vast that it is impossible for any one to become an 
expert in all the different classes of invention. For this reason Victor J. Evans & 
Co. employ a number of patent lawyers and expert draftsmen who have been 
selected for their special knowledge and ability in certain lines of invention, 


RADIO AND ELECTRICAL CASES A SPECIALTY 
Interference and Infringement Suits Prosecuted. 
All communications and data submitted strictly confidential. 


THE VALUE OF YOUR PATENT 


Will depend upon the skill and care with which your case is handled. We spare 
neither time nor pains to secure the broadest possible patents. We shall be happy 
to meet inventors in person at our offices or to advise them by letter, and they are 
at liberty to write us any time they desire information. Their plans will receive 
careful consideration, an honest opinion and a prompt reply. We have a personal 
interest in the successful outcome of every case we handle, and inventors can rely 
on receiving the highest grade of work and the most thorough service from us. 


WE REGARD A SATISFIED CLIENT 


As our best advertisement, and will furnish to anyone, upon request, lists of clients 
in any state for whom we have secured patents. 
Highest References—Prompt Attention—Reasonable Terms 











WRITE TODAY: oe et oo 


Free | VICTOR J. EVANS & CO. 


Patent Attorneys 


New York Offices Phitadelphia Offices Pittsburgh Crhees 
u n 1007 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Big 
Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Biaug 


Main Offices: 760 Ninth Street, Washington, D.C. 








Gentlemen: Please send me FREE OF CHARGE your books as described above. 


END 5 I eos ee ae \ddress er ee. e 
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Atwater-Kent 


any part of boat, 
motor. 
ing. 

carburetor. 
quiet operation. 


Has weed-free 


Dept. W 





He could ; 


In the Elto Twin you get not only ease in carrying, but one 
half more power and much more speed, as conclusively 
proven by official national and international races. The 
Elto is compact. The rudder folds and locks to fit in carrying 
case without taking apart 


Instant Easy Starting 


No other outboard motor gives you instant starting 
every time, because only Elto uses battery starting and 


Uni-Spark ignition. 
absolutely safe in roughest waters. 
or self-steers in straight course, leaving 
both hands free to cast or troll. 
No danger of sudden capsizing 
self-tilting 
Under water exhaust, 


Write for free catalog today. 


ELTO OUTBOARD MOTOR CO., = 


Manufacturer’s Home Building, Pm 


The FASTEST 
LIGHT TWIN 


Designed and Built by Ole Evinrude 


Evinrude builds the lightest 3 H. P. motor made. 
is easily build the lightest 1H. P. or 2 H. P. motor. 
But he knows that less than 3 H.P. is not 
\. enough for the speed you want or the safety you 
have a right to expect in rough waters or with 
heavy loads. 


It has rudder steering, 
Can be operated from 


The Elto is the safe family 
of boat while revers- 
propeller. Trouble-proof 
making clean, odorless, 


Milwaukee, Wis. <.. = 
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their spare time and 


Evans’ MertrHop 


practical way. 


handled right. 


If you like to 
(either 
what you can do 
folio of cartoons and full 
school. 


a copy or an 


THE W. L. 




















$150 up 








DO YOU LIKE TO DRAW? 


CARTOONISTS TRAINED BY W. L. 


MAKE MONEY | 


Some of the cleverest cartoonists are former 
They had no experience before 
enrolling, but worked at the lessons during 
found 
“easy to learn’’ 
now making good money. 
learn to draw originals when shown in a 


The School is recommended by well known 
cartoonists because they know the students are 


iraw and want to be able to 
sell your drawings, send a sample of your work 
original) a: 
We will send you the port- 


The Course is NOT EXPENSIVE 


OF CARTOONING 
825 Leader Bldg, CLEVELAND, OHIO 


letterhead, en- 
<j Stationery ne tah eee ta 
CD Free Sit, Larger $35, ee »b Press 


printed rules with every press. 
MAKE MONEY! Print for others 
in spare time. 
catalogue, presses, type, 

envelopes, paper supplies. 
PRESS CO., 0-33 Meriden, Ct. 


Secret Service 


7 & é ©@py 


This liquid quickly 
searches out and_ per- 
manently mends all leaks 
in auto cooling system. 
Kept in the water, it will 
prevent leaks as soon as 
they appear. Alcohol in the 
water does not affect it. 
Guaranteed, not to clog or 
harm the water system in any 
way. Will give entire satis- 
faction or your money back. 50c 
and 75c, at auto-supply and hard- 
ware stores. Write for ‘Secret 
Service,’’ a free booklet. 


EVANS 


CARTOONIST 
and are 
It is not hard to 


id let us see 


details about the 


EVANS SCHOOL 
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nus, circulars, cards,etc 
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Easy to operate by our 
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* AUTO POLISH "iin 


Write today for 
cards, 
The 








| capacity effects. 
| have come to the writer’s attention, 








Neutrodyne Set 
(Continued from page 73) 


condensers, the two jacks, and the two 
rheostats. Then drill holes for the seven 
binding-posts (if you desire them on 
front of panel). Also drill the proper holes 
for fastening the tube sockets and the rheo- 
stats and for fixing the panel to baseboard, 

The holes used for fastening the vari- 
able condensers are the most important 
and should be located with the greatest 
possible accuracy. The purpose of mount- 
ing them at the 55-degree angle shown in 
Fig. 1 is to prevent interaction between 
the currents in the coils that are attached 
to the backs of the condensers. Deviation 
from the true angle by more than a degree 


41 
tune 





Front view of panel with tuning dials 


is likely to result in objectionable oscilla- 
tion. Fortunately the angle is indepen- 
dent of the distance from center to center 
of the coils. 

Next, cut the sheet copper to size and 
drill clearance holes as indicated by the 
dotted lines in Fig. 1. This shield is not 
absolutely necessary for every receiver, 





but it always will be an improvement, 
since it does away with bothersome body- 
In some receivers that 


shielding of some kind was absolutely 
necessary, for the reason that the neutral- 
izing condensers could not be adjusted to 
small enough capacity if the shield were 
absent—i.e., the receiver was over-neu- 
tralized, due to inherent capacities be- 
tween condensers and coils of adjacent 
| stages. 

The shield then can be fastened to the 
panel. The tube sockets D and F will 








Rear view of panel showing three special neutro- 
dyne tuning elements, called ‘‘neutroformers 


hold it securely at the bottom and several | 


flat-head machine screws with nuts are 
sufficient to hold it at the top. Next, 
mount detector-tube socket F and ampli- 
fier-tube sockets G and H. The conden- 


sers and coils (neutroformers), A, B, and | 


C, then should be fastened. Examination 


will show that each transformer has a0 | 
outer coil about two inches in width and | 


an inner coil about one half inch in width 
that is placed toward one end concentric 
with the outer. 
The outer coil is provided with a tap 
about half an inch from the end where the 
primary or inner coil is placed. The com- 
plete units, A, B, and C, should be 
mounted so that the primary or inner 
| windings are at the upper left (whet 

viewed from front of panel). It is pos 
| sible to mount the coils so that they al 
| (Continued on page 147) 
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Neutrodyne Set 
(Continued from page 146) 


slone the other way, but this necessitates 
Jonger connections. 
After mounting the rheostats, jacks, 
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carry relatively large radio-frequency 
frequency potentials. 
short as possible and at the same time be 


kept as far as possible from other wires. 


Details of Wiring the Set 


Referring to Fig. 1: From antenna 
binding-post 39 run a lead to point 1, a 
connection on the inner coil of unit A. 





Then run leads from 3 to X FD (negative 
| §| filament of tube D), and from 4 to GD. 














| 


| 
| 


and binding-posts as indicatedin thesketch | 
(P, Q, N, O, from 39 to 45 inclusive), | 
the wiring may be commenced. The con- | 
nections first described are those that | 


currents or are at. relatively high radio- | 
They should be as | 


From 2 run a lead to ground post 40. | 


| B| Connect shield at 38 with ground post 40. | 


From PD proceed to 5; from 7 to —FE; | 
scilla- from 8 to GE; from PE to 10; from 12 to | 
lepen- +FF; from 13 to 19; from 20 to GF; from | 
center PF to 46; and from 46 to 27. (Note that | 

condenser J’ may be placed to better ad- | 
re and vantage to the right of and under tube F.) 
»y the §| With the exception of the leads to the | 
is not neutralizing condensers J and K, this 
ceiver, §| completes the first group of connec- 
pment, | ff] tions. 

-body- The second group includes the low- 
rs that [§| potential connections, that is, those at low | 
ention, || radio-frequency potential. They include | 
olutely JB] the connections that supply the tubes 
eutral- ff with the direct current and the connec- | 
sted to f tions of the audio-frequency stages. In 
d were & this group the battery connections should 
er-neu- §| be bunched and well insulated to prevent 
ies be- short circuits, while the audio-frequency 
djacent § transformer connections should be short 

| and isolated as much as possible. | 
| to the The negative filament bus wire begins | 






| at the ground connection 2-40 and connects 
| successively —FD, —FE, —FG, —FH, and 
i finally the 6-ohm rheostat Q at point 23. 
Itshould be noted that this wire does not 
connect with —FF on the detector tube. 

The positive filament bus starts at 


+FH in order. A connection also is made 
to the detector-tube rheostat at 21. Con- 





















+FD, is joined to plus A battery, post 41, | 
and then continues to +FE, + FG, and | 


1 neutro- |@ nect also from negative A battery post 42 
formers to—FF, to 44 (negative B battery post), 
to 47 and to rheostat at 24. This connec- 

1 several iff tion is termed the “‘negative battery lead.” 
nuts are 

, Next, How to Mount the Transformer 

d ampli- 

conden- The positive B battery lead starts at 6, | 
’ B, and B is connected with by-pass condenser R at | 
mination Hf 48, proceeds to point 11 on unit C and 
r has 40 ff ends on jack O, point 28. A connection is 
idth and | made also from this bus with the proper | 
in width B post at 45. Connect 49 with negative bat- | 
oncenttl( @ tery lead. The positive detector B bat- | 
tery lead starts at 43 and proceeds to 25. | 
ith a tH The next step is to mount the audio- 
where the Mifrequency transformers in their proper | 
The com Ei relative positions on the baseboard. The 
hould be Connection 34 to positive B battery lead 
or inn@@ should be soldered first at the lead, with 
ft (whes the end 34 free. This applies to connec- 
It 1s P&Btions 25 to 30, 26 to 31, 33 to negative 
t they all battery lead, and 37 to 24, Points 25, 26, 






) ‘Continued on page 148) 
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Neutrodyne Set r 
(Continued from page 147) 


33, and 37 should be soldered after the 
panel is fixed to the baseboard. 












































































































| There remain only the connections P¢ pl: 
| to 35, PH to 29, 36 to GH, 32 to GG and mé 
| the connections with the neutra! zing do 
| condensers, or “neutrodons.” These con. — | Pa 
densers should be mounted as shown, | do 
making the connections 15 to GD, 16 to 9. TI 
17 to GE, and 18 to 14. The condensers th 
RECFIVERS consist of two wires, one about one inch = 
MA-15 and the other about three inches long, ;™ 
which are inserted in the opposite ends of | $a 
S the telescope wid- BEE es — | a glass or other insulating tube. The an 
ened our vision, so [y err e227 Sends of the wires within this tube are to 
now the MU-RAD mot ater = Be nn separated by about half an inch. ss 
MA-15, a long range re- | ~ ss | ‘ie : hag 
| ceiver, has multiplied the Adjusting Capacity Values | ed 
pleasures of radi . To the | A metal tube about three inches long is po 
\IU-RAD qualities of sensi- arranged to slide over the outside of the B | S#! 
tivity, easy operation and insulating tube. Moving this tube so bai 
selectivity, has been added that it covers the gap and finally a por- wh 
long range reception with tion of both wires increases the capacity, A 
loud speaker volume. while sliding it away from the gap de. lou 
Agee tanh creases the capacity. If it is impossible sib 
lhe circuit — detec- to obtain sufficient capacity by using the thi 
ae, Sane. Segre two wires as terminals, greater values up 
radio and two stages may be obtained by maki u tions the 
yf audio Irequency f y aking connections d 
amplification. | between the tube and the short wire, or, - 
Guinan dinate | finally, between the tube and the long § | Po 
with 2 Foot Loop— | wire. tin 
a sen 1! The receiver now is ready to adjust, | 4 
WRITE FOR LITERATURE Connect the antenna with 39 (a fairly | 4" 
Mu-Rap Laporatortes Inc % large aerial is best for adjusting purposes), : 
BS 811Firrn Ave Aspury Pane. New JERSEY the ground with 40, the plus A battery of 
terminal with 41, the minus A battery tut 
with 42, the plus 22-volt terminal of the | ™@ 
—— 8B battery with 43, the minus B battery ¢ 
: . : terminal with 44, and the plus 90-volt spe 
“LIGHTING FIXTURES” es re frouble Light terminal with 45. It is well to connect 
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Neutrodyne Set 
(Continued from page 148) 


1. Remove tube D from its socket and 
place a piece of paper over one of the fila- 
_ ment prongs (see Fig. 3). A good way to 


| do this is to make a small hole in a piece of 


| paper, 





put the prong through it, and 
double the paper back over the bottom. 
This holds the paper on when removing 
the tube. 

2. Replace the tube, which now does 
not light up, and retune the dials if neces- 
sary. The signal now will be much weaker 
and the telephone plug should be shifted 
to the amplifier jack. 

3. Adjust the neutralizing condenser J 
by sliding the metal tube until no signal, 


| or at least the weakest possible signal, is 


obtained. This adjustment is very im- 
portant and the experimenter should be 
sure that he actually has obtained a 
balance. One check is to see whether, 
when the tube is removed entirely and dial 
A is retuned, the signal again becomes 
loud, as it should. Also it should be pos- 
sible when adjusting J to actually pass 
through the minimum and bring the signal 
up to moderate intensity by continuing 
the motion of the sliding tube. If this is 
done, the tube should be returned to the 
position of minimum signal before con- 
tinuing. 

4. Remove paper from prong of tube D 
and replace that tube. 

5. Remove tube E, place paper on one 
of its filament prongs, and replace the 
tube in the socket. Again retune for 
maximum signal. 

6. Repeat operations 3 and 4 with re- 
spect to condenser K, dial B, and tube E. 


Receiver Should not Oscillate 


The receiver now is completely ad- 
justed and ready for use. It should not 
oscillate and should produce no beat notes 
or whistles with incoming signals. To re- 
ceive other stations the best procedure is 
to move both dials A, B, and C a few 
divisions in the same direction. When all 
three circuits are in tune, a rushing sound 
will be heard. This noise is called ‘‘back- 
ground,” is unavoidable, and is noticeable 
only in very powerful amplifiers. It is due 
to atmospheric disturbances such as 
spark stations. 

Continue to move all three dials, B and 
C first, then A, until the desired station is 
picked up. Once having heard a given 








transmitter, the dial settings may be re- | 
corded for future reference. Since the 
settings of dials A and B and C are inde- 
pendent, there will be only one combina- 
tion of the three dial settings that is cor- 
rect for any particular wave length. 

On local stations the relatively strong 
signals may be amplified to such an ex- 
tent as to overload the detector and am- 
plifier tubes. This causes distortion. A 
remedy is to use a smaller antenna or, if 
this is not convenient, to detune one of 
the dials, preferably A, until a good 
quality tone is obtained. 

In this article nothing has been said 
about the theory underlying the operation 


| and adjustment of the neutrodyne re- 


ceiver. If the reader is interested, he may 
refer to Proceedings of the Radio Club of 
America for March, 1923, also published 
in“QS T” for April, 1923. 
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Perils of Polar Flight 
(Continued from page 33) 
landing requires either a shed or a moor- 


ing-mast, or what is called a “‘three-point 


mooring.” The latter means simply 
using several hundred men to pull the big 


ship down out of the sky. Thus, landing | 


by dirigible would be out of the question 
if a new continent were discovered in the 
Polar Sea. 

This brings us to the most important 
problem of all—that of rescue in case of 
disaster. No battle is properly planned 
that does not leave open a line of retreat. 
No arctic expedition is sanely prepared 
that does not provide a means of escape 
for its members who may get adrift. 

A generation ago the United States 
Government sent out the Greely expedi- 
tion to North Greenland and across to 
Ellesmere Land. It was the best-equipped 
arctic party that ever had been fitted out. 
Yet it ended in a tragedy that shocked 
the country. 

The reason for that disaster lay in the 
fact that lines of retreat were not arranged 
for in proper detail. There was lack of 
information about arctic travel; confusion 
of instructions; misunderstanding of 
agreements. At Cape Sabine men died by 
starvation with plenty of food at hand. 
They didn’t know how to get it. Thirty 
years later at the same Camp of Death, 
the writer and four Eskimos killed and 
cached two tons of walrus at the very 
same time of the year that the last three 
deaths in Greely’s party occurred. 


The Difficulties of Rescue 


This is not criticism of that unfortu- 
nate expedition. The tragic facts are re- 
called simply to emphasize the almost in- 
surmountable difficulties of this phase of 
arctic exploration. 

Suppose, for example, that the three 
planes with which the explorer Amundsen 
is planning to make a polar flight, enter 
fog just past the Pole. With a poorly 
directed compass one pilot shifts to the 
right of his course. His radiator develops a 
leak, and he is forced down. On landing, 
he smashes his plane in rough ice. He has 
food for a month and clothing. 

What plans could have been made to 
find and rescue him? 

Briefly, it would take 20 of our best 
planes working for nearly a month from 
Point Barrow over 1000-mile lanes to 
cover properly all the area in which the 
unhappy man might be stranded. If he 


| should have barely passed the Pole, we 


should have no plane that could be 
counted on to rescue him. He could not 
possibly make land with what equipment 
he might carry in his plane. Also, during 
the search, other aviators might get them- 
selves in just such a jam as he would be in. 

A dirigible might make a better search. 
But even a dirigible working from Point 
Barrow would have to have a mooring 
mast there. She would be held up by 
storms. Sleet might drive through her 
thin envelope and tear one or more of her 
balloonettes from which would escape the 
precious helium. 

And don’t forget that Point Barrow, 
the supposed base for such rescue work, 
cannot even be reached by ship to estab- 

(Continued on page 151) 











MENTHOL: HOREHOUND 
COUGH DROPS 


clear the throat and banish the cough. 
Made of pure cane sugar, menthol and 
horehound. The menthol heals—the hore- 
hound soothes. Stop that tickle. 


BUNTE BROTHERS -: CHICAGO 


Change Blades Instantly 


Three blades in the handle, you select and 
produce the blade you want by gravity in 
stantly; you can change blades in two seconds 


Tool No. 12 has a fine knife 
blade and two screwdriver blades. 
Tool No. 11 has three screwdriver 
blades. The handle of both 
tools is blued to prevent rust. 
A handy tool for mechanics, 
hunters, boy scouts and for 
household use. 

Send $2.25 for tool No. 12 
or $1.80 for tool No. 11, 
Your personal check ac- 





























cepted. Money re- The tools 
funded if not satisfied. that are 
Dealers and others different 
are invited to write and better 


for our proposition. 


THE SIMON & SKIDMORE MFG. CO. 


Dept. 5-3, Santa Ana, California 


Stop Using a Truss 


STUART'S PLAPAO- 
PADS are different from 
the truss, being mechanico- 
chemico applicators made 
self-adhesive purposely to 
hold the distended muscles 
securely in place. No straps, 
buckles or spring attached 
—cannot slip, so cannot 
chafe or press against the 
pubic bone. Thousands have 
successfully treated them 














Reduced selves at home without Reduced 
Fac-Simile hindrance from work—most Fac-Simile 
Gold Medal obstinate cases | conquered. Grand Prix 


Soft as velvet —easy to a Awarded 
Gold "Medal and a rE weecess * recovery | 4 
natural, so afterwards no further use for trusses. 

prove it by sending Trial of Plapao abeolutely FREE 
PAWrite name on Coupon and send TODAY 


Plapae Co., 790 Stuart Bldg., St. Louis, Mo. 


Addres: 
Return. mail will bring Free Trial Plapao. 


“DON’T SHOUT” 


“T hear you. I can hear now as 
well as anybody. ‘HOW?’ 
With THE MORLEY 
PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
I hadthemin, myself, only 
that I hear all right.” 


The Morley Phone for the 


DEAF 


is to the ears what 
e 

























An 
sold. Write for booklet and 


THE MORLEY CO., Dept. 797, 10S. 18th Street, Philadelphia 


less and harmless yone can adjust (t. 
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Perils of Polar Flight 
(Continued from page 150) 


lish the base until early August! A fort- 
night or so later all chance of retreat by 
sea is closed. 

Looks bad for any unlucky flier who 
| crashes 6n the polar pack, doesn’t it? 

Assume that the lost man has with him 
material from which he can improvise a 
| fairly good radio outfit. Is he safe? Not 
| if we are to consider the troubles that the 
| MacMillan party in Greenland have had 
with radio communication this winter. 

Radio amateurs of the world have been 
| asked by the American Radio Relay 
League to aid in tests and experiments to 
find an explanation for the mysterious in- 
id visible barriers that for months have 
screened from Alaska, the United States, 
and Canadian radio stations the signals 
sent out from the icebound ships of 








) Amundsen and MacMillan. 
We are not crying “Wolf” when we list 
| these few of the problems of a polar flight. 


; But it is a military maxim not to under- 
estimate one’s enemy. 

- There will be no such thing as the 
aamiaieed widely published ‘‘Dash for the Pole by 
ntly 





Air.’ There would be no justification for 
such a stunt. Peary’s work is indispu- 











ct and table. Amundsen’s proposed flight from 
ity in- Spitzbergen to Alaska is part of a broad 
conds scheme of exploration of which we were 
informed long ago. 
What we are chiefly after in the Polar 
Air Expedition is to clear the mystery of 
that great geographical vacuum north of 
Alaska. In it may be a tremendous body 
of land with untold riches of natural re- 
sources. Only recently five miles of 
a took platinum ore were found in the Ural 
os ate Mountains that run to the Arctic Circle, 
<Serent and 32,000,000 tons of coal in Saskatche- 
d better § Wan. 
The hazards will be great and the ob- 
co. stacles many. But most of them we can 
jifornia ff anticipate. So with effective preparation 


and formidable attack against the icy 
northern barriers, the results, both scien- 
tific and commercial, are bound to justify 
the effort. 


ISS 














Recent Publications 


A resumé of new books on 
science and invention 














The Vault of Heaven, by Sir Richard 
Gregory, F.R.A.S., emeritus professor of 
astronomy, Queens College, London. A 
fascinating introduction to modern as- 


Illustrated. E. P. Dutton & Co. 


Dwellers of the Sea and Shore, by 
‘William Crowder. An interesting addi- 
lon to the Young Peoples Shelf of 
pclence, edited by Dr. Edwin E. Slosson. 
dilustrated. The MacMillan Company. 


The Complete Campsite Guide and 
atest Highway Map of the United States, 
repared by the United States Touring 
nformation Bureau, Inc., with the co- 
bperation of the Airway Section of the 
hited States Army Air Service. A 
andbook of information for the motor 


guage. 
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Ourist, including also an official directory | 
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to you 
from our 
Factory 


Big Saving 
in Price 












Yes, we will ship you this 





Genuine Underwood 


Rebuilt in our own factory just like new for 


ONLY $3 down—NOT ONE CENT MORE 


Until you have tried the machine 10 full days at our expense 


Write Right Now 


and learn how it is possible for us 
to ship you this Underwood Type- 

writer upon our free trial plan 
and our direct-to-you money- 
saving methods. Get the full de- 
tails now—just sign the coupon 
and mail today. Get all the facts 
—then decide. 


No Obligation 




















—to buy. You don’t have to 

Our Factory order. te ole the — 

: - pon, send it to us and we 

VERY MACHINE is fully guar il caulk ee our tae 


anteed. New parts wherever absolutely 


needed. New enamel, new nickel, free. You will be 
new lettering, new platen, new key amazed at the 
rings, new type—a complete, per- liberality of our 


offer, the beauty 
and all around 
excellence of 


fect typewriter. Impossible to tell 
it from a brand-new Underw 
either in appearance, durability or 
quality of finished work. 

An up-to-date machine with two- 
color ribbon, back spacer, stencil de- 
vice, automatic ribbon reverse, tabu- 
lator, ete. In addition we furnish FREE 
waterproof cover and special Touch 
Typewriter Instruction Book. 

You can learn to operate this 
Underwood in one day. 


Big Book FREE 


10 Days’ 


Free Trial 


You have ten fulldaysin gend in . 
Our big, handsomely illustrated which totry the typewriter coupon. FR EE TR IAL 
catalog will be sent free on request. before you decide whether No obli- 


you want to keep it. Give it 


It tells you all about the sevanneges 
IZE every test—see for your- 


of owning a STANDARD S 
UNDERWOOD; how and why this 
machine will last for years, saving 
many dollars not only in the pur- 
chase price, but in its operation. 
Send in the coupon and let us 
send you this beautifully illustrated 
book without any obligation 


prove its worth to you. Do 
not take our word for it~ 
put the Underwood before 
you and see if you don’t 
think it the greatest type- 


A 


whatever. writer bargain ever off ered., NAME 
SHIPMAN-WARD MFG. CO. eizcitt m= 


2143 Shipman Building 


gation. 4 


/ SHIPMAN-WARD MFG. CO. 
2143 Shipman Bldg., Chi 


fall 
RWOC 


self—make the Underwood a 


4 Please send me FREE, all charges 

our BIG NEW catalog of UND! 

igs 2 and complete details of your FRE 
. offer. 


atk 
It is understood 





This is the genuine Under. 
wood Typewriter. We offer 
you the same three models of 
the Underwood Typewriter 
being made and sold by the man- 
ufacturers today. Standard four- 
row single shift keyboard. Abso- 
lutely visible writing—the full line 
of perenne is visible at all times. 

e 


Allt 


improvements and attach- 


ments that any high grade type- 


writer ought to have. 


Big Saving to You 


Our plan of selling to you 
direct makes possible enor- 
which are all for 
in the coupon 


mous savings, 


your benefit. Send in 


and we will send you prepaid our 


big catalog, including “A Trip 
.” This shows 
h ard Rebuilt 
Underwood is the best that can be 
produced at our Special Price. 


Through Our Facto: 
how the Shipman- 


You 


don’t have to do a 
thing to get our bi 
Free catalog an 


complete details of 


our amazing typewriter offer except to 
sign and 



















Montrose and Ravenswood Avenues, Chicago g CITY 
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The Real Metal Solder in Paste Form 


_SOLDERALL 





range of work. 





TORIT ACETYLENE TORCH No. 13 


For radiator repairing, general soldering, light braz 
ing, heating, battery repairing, etc. Produces instant 
hot flame, works rapidly. i 
tips and soldering copper, enabling you to do a wider 


Furnished with 


4 different 












ee 
Introducing Our New (b 
SOLDERALL BLOW TORCH ~~ 


of Heavy Solid Brass 


indispensable in the Home,Garage 
and to the Electrician. For solder- 
ing Radio, House Wiring, Jewelry, 
Ignition, Kitchen Utensils, etc. 








| ADD $5.00 a DAY to YOUR PROFITS with a 
| 














SOLDERALL CO. Dept.A Newark.N.J. 








USES ACETYLENE ONLY 


A splendid use for discarded auto acetylene tanks, 
No. 13 pay for itself in_@ single day 


$7.50 


owners make the Torit e 
Torch with 4 different tips, so'dering copper, 5 ft. 
tubing and connection for auto acetylene ta 

Order today from your jobber, or 


St. Paul Welding & Mfg. Co., 164 W. 3rd St., St. Paul, Minn. 


Many 
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There’s fun in 
making tobacco that 
brings such letters 





The man who has found the right 
job, the right wife, and the right 
smoking tobacco has little reason to 
envy his fellows. 

And some Edgeworth smokers 
write us as though the most im- 
portant thing in life were the right 
tobacco. 


We imagine that is because the 
right tobacco does make even the 
rightest job and the rightest wife 
seem a little bit righter. 

That’s why we enjoy making 
Edgeworth; and here’s a letter from 
a seventeen-year Edgeworth smoker. 


Larus & Bro. Co., 
Richmond, Va. 
Gentlemen: 

Permit me to toss my hat into the Edge- 
worth ring. 

I have always admired 
the modest tone in which 
you touch on the merits 
= your tobacco, instead 

advertising it as the 
al pipe smoke on earth 
—as, in fact, I believe it 
to be. 

Seventeen years ago 
my father saw a friend 
filling his pipe from a tin 
of Edgeworth Slice and 
asked for several 
slices to 
home to me. 
worthy of note 
that the package 
was attractive 
enough in itself to 
excite my father’s 
interest inthe first 
place; but when I 
add that, so far 
as I am aware, 
he never used to- 
bacco in any form 
during his entire 
life, it is still 
more remarkable. 

I wasa member of the 
Can I put any more 


Norfolk, Va. 
















Up to that time 
“Tried ‘em All Club.” 
steam behind this testimonial than to say 
that for seventeen years I haven't spent a 
dollar for any pipe tobacco other than Edge- 


worth. The Ready-Rubbed school of smokers 
enjoys my respect, but for me—give me 
Edgeworth Slice. Brother, it’s a man’s 


smoke and it stays with you! 
Long may you make it 


i and long may I 
smoke it. 


One of your boosters, 
K. Chapman, 
1407 Omohundro Ave, 


If you haven’t tried Edgeworth, send 
us your name and address and we will im- 
mediately forward to you generous help- 
ings of both Edgeworth Plug Slice and 
Ready-Rubbed, with our compliments. 


For the free samples, address Larus & 
Brother Company, 59 South 21st Street, 
Richmond, Va. If you will also include the 
mame and address of your tobacco dealer, 
it will make it easier for you to get Edge- 
worth regularly if you should like it. 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
tlozen carton of any size of Edgeworth Plug 
Slice or Ready-Rubbed for the same price 
you would pay the jobber. 
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Habits Make or Break Us 
(Continued from page 39) 


pulses flow more and more easily as time 
goes on. This process is true of good 
habits and bad habits alike. It requires 
some persistence to form a habit, but once 
the habit has been formed, it cuts so deep 
a groove that breaking it is something 
that only persons of exceptional will power 
succeed in doing. And a good habit is as 
difficult to break as a bad one. 

Only a few weeks ago I astonished a 
New York business man by opposing his 
desire to bring about the retirement from 
business of his father, who is more than 
80 years old. For 65 years this old gentle- 
man has been rising at six in the morning, 
hurrying to his office, and working 
through the whole day as hard as his most 
ambitious young employee. Undoubtedly 
he has earned his retirement, but, as I 
told his son, to begin it probably would be 
fatal. The habits of a lifetime are not to 
be thrown aside so lightly. 

There is nothing heroic about this old 
gentleman’s devotion to business. He is 
in the grip of a habit as necessary to his 
well-being as food and sleep. Rest for 
him, as for others who are addicted to the 
praiseworthy habit of hard work, would 
be a dangerous experiment. 

Life means activity, and when we cease 
to be active, the life force runs down in us. 
Few people ever have died of overwork, 
but the victims of inactivity are countless. 


How to Direct Habits 


It has been well said that if we acquire 
a sheaf of good habits, there will be little 
time or energy left in our lives for bad 
habits. And the acquiring of good habits 
is a matter merely of conscious direction 
of our mental grooves through our wills. 
In a previous article I described how the 
mind will not work except in response to 
a stimulus from without. No stimulus 
can be more potent than a conscious 
effort to direct our habits, a process that 
psychology has reduced to rule. The fol- 
lowing maxims cover the ground thor- 
oughly, and may be applied either in the 
formation of new habits or in breaking 
habits already formed: 

Begin the task of acquiring or breaking 
a habit with all the strength and deter- 
mination you possess. 

Never relapse into your old habits, 
even when you are certain that the new 
habits are ingrained in you—have become 
second nature. 

Respond instantly to every inward 
prompting toward actions that tend to aid 
the formation of the habits you seek to 
acquire. 

Stimulate your habit of effort by per- 
forming every day at least one difficult 
task not connected with the habits you 
are forming. 

As a single, all-embracing principle in 
the formation of habits, an eminent psy- 
chologist lays down this rule: 

‘Make automatic and habitual, as early 
as possible, as many useful actions as you 
can.”’ 


In “The Story of the Mind’’ next 
month, Doctor Walsh will explain the 
science of our emotions—what they are 
and how to use them for profit. 
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Genuine Gold Leaf Letters 
GUARANTEED TO NEVER TARNISH 


AG ENTS 


For store fronts, 
oftice windows, Bank 
windows, Office 
Doors, Panels, Board 
Signs, Trucks, Auto- 
mobiles and Glass 
Signs of all kinds 
Anyone can put them 
on and make money 
right from the start 
without previous ex- 
All you have to do is to show 
the letters are very attrac- 
Letters costing 3%; 
sell for 25c. One agent says: “Your Letters 
are the best thing I have seen in years: | 





perience. 
your samples; 
tive and easy to sell. 


have made $125.00 the first week and still 
going strong. ’’ Paul Clark says: ‘Smallest 
day $28.70."" H. Gilder made $835.00 in six 


weeks. 


$60 to $200 a Week 
GENERAL AGENTS— It is easy to apnoin 


We pay you 20% cash commission on all orders 
we receive from local agents appointed by you 
anywhere. We allow you % discount on 
your own orders. You can sell to nearby trade 
or travel all over the country, as you please. 
Large demand for window lettering everywhere. 


It is easy to appoint 





liberal offer to general agents, 














Write today for free sample, full particulars and § 


Metallic Letter Co., 433-AN. Clark $t., Chicago 








A You've heard your 
neighbor praise the Path- 
ast finder, the wonderful weekly 
<-J news aud story magazine with over 
half @ million subscribers. Unbiased digest 
pom and world affairs. Chock full of just the aioe of _ 
ing you want. 
entertainment and instruction for all. 
stones. 
weeks. Money back if not satisfied, 
PATHFINDER, 591 Langdon Sta., 









Exciting serial and shot 
Sample copies free. F 
Washington, 0.¢. 
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DON’T WEAR, 
A TRUSS 


BE COMFORTABLE— 
Wear the Brooks Appliance, the 
modern scientific invention which 


pads. Automatic a — 
We aton octieaen Naa erp. encom 
o salves or plasters, ie. D. 
to prove its worth. Be- MR. C. E. 

Look for trade-mark bearing portrait} 
and seaman of C. E. Brooks which appears on eve 
Appliance, None other genuine, Full information 
booklet sent free in plain, sealed envelope. 


BROOKS APPLIANCE CO., 230 State St., Marshall, Mich) 





MAKE BIG MONE 


Put Yourself on Easy Street 


Learn the trade and master the art of making beautt! 
sparkling, highly polished marble, granite, agate 
turquoise faced brick, building blocks, tile, table 4 
monuments and kindred products fram common Po 
land cement at one-tenth cost. For full partici 
address, 


MASTER + aor WORKER OF THE WOK: 
433 W. 46th $ Les Angeles, Calif 


Fun, fashions, question box, books, health- FF 
Send 15c (coin ot stamps) today for thio big $1 paper 1 F 
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inom) We Pay $7 a Day 


Wonderful invention. The SERE- 
NOLA does more than machines cost- 
ing 10 times its price. Orders taken 
by our agents for over a thousand a 
week— making from $7 to $21 a day. 
Big demand. Easily carried with you 
anywhere. Built in just like a suit- 
case. Fully guaranteed. Low price. 


Easy to Take Orders 


No collecting. Pay you every day. 
Get started at once. Territory given. 


ONE 


Street 


aking beaut 
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tile, table 
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Angeles, 





Cover the Continent— 


If you're a radio enthusiast you're inter- 
ested in long distance reception. And, 
no matter how loud and clear the nearby 
stations come in, the big thrill is realized 
only when you hear a station thousands 
of miles away. 


Stromberg Carlson 
RADIO HEAD SETS 


are built especially for long distance recep- 
on [They are equipped with Powerful 

= eee which are necessary for sensitivity, 
sound volume and true tonal quality. 
Stromberg-Carlson Head Sets also have 
Layer Wound and Layer Insulated Coils— 
a construction which will stand up under the 
highest plate voltages that a radio tube will 
stand. 

Send for our booklet PS 

which will tell you more 

about these Head Scts. 


Stromberg-Carlson Tel. Mfg. Co., / 
/ 


1062 University Avenue, Rochester, N. Y. 
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NEW usc... (RON 


New invention now T dies iron- 
ing easy in every home. Ends hot 
stove drudgery. Cuts ironing time 
in half. Saves steps. Costs one 
cent for 3 hours use. No attach- 
ments. Nocords. Notubes. Gives 
quick regulated ~? Guaranteed. 
Sells fast. Mrs. Wagner, Ohio, 
sold 24 in few hours spare time. 


Moyer, Pennsylvania, made $164, in one week. You can do as 
well. Work all or s are time. No experience needed. No 
capital. New plan. Simply —_ rT We deliver and - 
u take orders. Send for 
exclusive territory and FREE O TeIT OFFER. Write today. 
THE AKRON LAMP CO., 443 iron St., AKRON, @HIO 


lect. Commissions paid same da: 


$5123. 








EARN MONEY 


AT HOME 


you can make $15 to $60 weekly in your spare 
time writin show cards. No canvassing 


or soliciting, 


today for full particulars and free booklet. 


WEST-ANGUS SHOW CARD SERVICE LIMITED 


Authorized Capital $1,250,000.00 
63 Colborne Building, 





We instruct you by our new 
simple Directograph System, supply you with 
work and pay you cash each week. Write 


Toronto, Can. 








Write for terms. 





PERRY-LUDLOW CO., S-647, DAYTON, O. 


Mechanics in the Wilds 


(Continued from page 41) 


doubtful junctions, heated in a primitive 
forge excavated from a dome-shaped 
white anthill and hammered on a tree- 
stump anvil. 

After this adventure I joined the forces 
led by Sir Ernest Shackleton, and for the 
third time turned south. 

I will venture to say that no expedition 
ever experienced and survived such pri- 
vations of fantastic perils as beset us dur- 
ing the ensuing two years. For six weeks 
we forced a passage through ice-armored 
seas, eventually reaching latitude 77 
south. At this point a terrific blizzard 
from the north compacted the icefloes 
around us. The open sea now was 1000 
miles away and our little ship became 
gripped in a frigid embrace from which 
she never escaped. 

For ten long, weary months we were 
mere human flotsam, insignificant and im- 
potent against the overwhelming forces 
of nature. Our little vessel was fatally 
crushed and sank when 350 miles from 
the nearest land—a desolate rock off the 
antarctic coast. We resigned ourselves to 
floating on an ice-raft, hoping that some 
day we might be carried by the drift to the 
free rolling seas and then in our three 
small boats reach somewhere! 


Where Mechanical Shill Counted 


Never before did my fundamental 
mechanical training assert itself to such 
advantage. From metal scraps and odds 
and ends, I constructed our ‘‘blubber’’ 
stove and cooking utensils. I literally 
manufactured objects from needles to 
anchors with four tools—a file, chisel, 
hammer, and patience. 

To conserve our slender supply of 
matches I made tiny seal-oil lamps from 
food tins, with wick floats that kept them 
alight at all times. Thus we always had 
sufficient fire to start our blubber stove, 
fashioned from a discarded ash bucket. 

For days we drifted, dogged by starva- 
tion and aching cold. Then we reached 
the margin of the pack ice, where we 
launched three small boats, and headed 
for Elephant Island, 200 miles to the 
northward. Through heaving seas of 
scattered ice the small boats labored, 
until we safely reached our destination. 

On a small, desolate rock ledge, at the 
foot of the unscalable cliffs of Elephant 
Island, we passed five months of cast- 
away life before relief came. We turned 
two boats upside down, heaped snow 
around them and with odds and ends of 
material fashioned a home. Here again 
my mechanical training proved invalu- 
able. 

During two years of exile in the 
antarctic, the great war had been raging. 
On returning to civilization I was offered 
the post of official war photographer to 
the entire Australian Commonwealth 
military forces. 

Collectively, all these various experi- 
ences gave me a comprehensive insight 


into the leadership and meticulous details 


of expeditions. About three years ago I 

considered the time propitious to embark 

upon my own initiatives. The island of 
(Continued on page 154) 



























































EARLE E. LIEDERMAN 
as he is today 


If a Jelly Fish 
Could Slap a Rat 


in the Face 


he would do it. But he can’t. He has no 
arms. Neither does he have a backbone. 
How much worse off isa man who was given 
a good backbone and a pair of arms—and 
won't use them. 


NO EXCUSE 


We excuse the jelly fish. He never had anything to 
work on. But there is no excuse for a flabby, round 
shouldered and flat chested specimen of a man. You 
were given a perfect framework for a body. You were 
meant to rule the world, but there is hardly an animal 
alive which does not show better sense than you do 


CUT IT OUT FELLOWS 


Brace up and be the man you were meant to be 
Don’t try to it “eee ite a jelly fish. Get some pep into 
you and make ~al He man out of yourself. Come on 
and let me fielp you. I'll shoot a thrill into"you that 
will make your old spine quiver with excitement 
I'll build up that chest, broaden those shoulders and 
give you the huge, muscular arms of an athlete. And 
thats not all. Your lungs will start pumping real 
oxygen into your blood, purifying your entire system. 
l hose old cobwebs in your brain will disappear. Your 
eyes will radiate the life within you. You will have a 
spring to your step, and every move you make will 
show new life and energy. 


IT’S NOT TOO LATE 


I don’t care what your present condition is. The 
weaker you are, the more noticeable the results. All 
you need is a framework and enough ambition left 
to say ‘‘I'm ready. Let's go!’ I'm going to put one 
full inch on your arms in just 30 days. Yes, and two 
inches on your chest But that’s only a starter. 
Then watch ‘em grow. I'll put pep into your old 
backbone and build up every muscle on your body 
so that your own friends won't know you. This is no 
idle talk, fellows. I don't promise these things—I 
guarantee them. Come on then and make me prove 
it. That's what I like. 


Send for My New 64-Page Book 
“MUSCULAR DEVELOPMENT”’ 
It Is Free 


It contains forty-three full page photographs of 
myself and some of the many prize-winning pupils 
I have trained. Many of these are leaders in their 
business professions today. I have not only given 
them a body to be proud of, but made them better 
doctors, lawyers, merchants, etc. Some of these came 
7 me as pitiful weaklings, imploring me to help them. 
Look them over now and you will marvel at their 
present physiques. 


EARLE E. LIEDERMAN 
Dept. 1303, 305 Broadway, New York City 


EARLE E. LIEDERMAN 

Dept. 1303, 305 Broadway, New York City 
Dear Sir: I enclose herewith 10 cents, for?which 

you are to send me without any obligation on my 

part whatever, a copy of your latest book, *“‘Muecular 

Development.” 
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What I Learned 
About Old Age 


By 
Byram C. Kelley, A.M., LL.D. 


ERTAIN new 

facts about old 
age, recently dis- 
closed to me, consti- 
tute the most start- 
ling information I 
have ever received. I 
am 40 years old my- 
self. I had begun to 
wonder if I would 
soon begin to “break” 
—to “a my old-time pep and aggressive- 
ness, my stamina and resistance to disease. 
[ wondered if I would soon be subject to 
the class of ailments which seems so prev- 
alent among men past 40. Then through 
a mutual friend, I made the acquaintance 
of a member of the American Associa- 
tion for the Advancement of Science, who 
has recently brought to light most inter- 
esting facts about the peculiar conditions 
common to men past middle age. 


Why Many Men Are Old at 40 


I had often wondered why so many men 
begin to lose their vigor and alertness 
when they are scarcely out of their 30’s— 
yet others, at 60 and 70, seem to be in the 
prime of life. There must be some reason 
for this difference. And I found out ex- 
actly what this reason is. 


65% Have Gland Trouble 


1 have learned that 65% of all men past 
a certain middle age have a disorder of a 
little gland, called the prostate. And pros- 
tate disorder is not only the direct cause 
of much distress, often necessitating oper- 
ation, but it displays itself in many parts 
of the body, mental as well as physical. 


Common Middle Age Ailments 


Here is an important cause for many 
which heretofore have been simply taken for 
granted as “old age’’ symptoms—sciatica, aches 
in back, legs and feet, frequent nightly risings, 
nervousness and irritability and frequent dizzy 
spells indicating high blood pressure; and I 
learned how, by an astonishingly simple new 
method, that these disorders would be eliminated 
in many instances in a short time, without drugs 
or operation—a treatment that reaches this gland 
directly —yet is so convenient that any one can 
apply it in their own home. 


10,000 Men Find Relief 


But most surprising of all, I 
find that 10,000 men have al- 
ready found relief. State smen, 
bankers, lawyers, doctors, in 
every section of the .country 
are using and endorsing the 








ailments 


method. I read many let- 
ters. One was from a man in 
Colorado. “73 years young is 
my age,” he wrote, “yet for 





years I suffered with prostate 


trouble. Used medicine to no 73 Years Young 
avail—had about given up 

hope when a doctor recommended your treat- 
ment.”” Just think of a man 73 years old being 


restored to the health and buoyancy of youth! 
And it is within the reach of every one, There 
are no drugs, no books, no electric rays, 


All Explained in FREE Book 


If you are troubled with any of the disorders 
mentioned, if you have chronic constipation or 
prostate trouble, you should send for a vitally 
intere: sting free book, written by this scie ntist, 
called ‘Why Many Men Are Old at 40.’ It de- 
scribes this splendid treatmert and shows how 


you may regain much of your youthful vigor 
and be free from certain disorders. No obligation. 
But write at once—the edition is limited. Simply 


mail request to The Electro Thermal Company, 
4031 Main St., Steubenville, Ohio, the concern 
that is d tributing these books for the author, 
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New Guinea became the goal of my am- 
bitions. It was one of the few remaining 
territories where vast areas remained 
unexplored. 

Experience inclined me to concentrate 
the efforts of the main expedition to 
Western Papua, a region where the in- 
habitants still exist in all their lawless, 
primitive barbarity. I set out for this 
expedition equipped for every contin- 
gency. Two seaplanes and a large light 
draft vessel, which would serve as a ten- 
der, were my units of transport. The per- 
sonnel comprised six specialists in various 
branches of science and a large assortment 
of trustworthy natives. The vessel was 
fitted with a powerful wireless installa- 
tion, and the seaplanes with transmitting 
sets. Our departure base was Port 
Moresby, Papua. 

The tender was given two days’ lead in 
order to reach a predetermined destina- 
tion in the heart of the swamps 300 miles 
to the northwest. Upon receiving a wire- 
less that the vessel had reached the ob- 
jective, the seaplanes set off to effect a 
junction. No machine had ever flown 
through these skies before and the effect 
produced on the native mind was to ele- 
vate us to the realms of the supernatural. 
It was a great moment when we located 
our vessel through a smoke screen signal 
and landed beside her in the heart of can- 
nibal territory. 


Pigs Sacrificed to ‘‘Flying Demons” 


The natives deserted the village for a 
week, until, actuated by curiosity and the 
sight. of abundant presents, they gradu- 
ally overcame their fears and friendly re- 
lations were established. Regarded as 
gods by these primitive people, we were 
held in highest reverence, while the ma- 
chines were regarded with superstitious 
awe. In order to propitiate our “flying 
cemons,” pigs were sacrificed each eve- 
ning, and amid much ceremony were 
placed on the cockpits of the machines. 

Owing to the extremely turbulent con- 
ditions of the upper atmosphere, flying 
above these swamp regions was fraught 
with great hazard. The wireless was of in- 
calculable value, and made possible the 
speedy location of the machine in case of a 
forced landing. Keeping this highly 
essential radio equipment in repair gave 
me frequent opportunities to exercisé my 
ingenuity and mechanical skill, for radio 
parts are not readily replaced in the 
jungle. 

The engine of our boat also evidenced a 
striking aptitude for burning out valves. 
I replaced these as necessity arose with 
valves I filed by hand from scrap iron, for 
I had no lathe on which to turn them. 
Like other light draft vessels, the boat 
sometimes failed to pump water for its 
engine, due to the formation of air pockets 
below it as it rolled. I remedied this 
difficulty by placing in the water system 
a sealed drum connected with the pump 
and the sea and with a pipe extending 
from the top to above the oeck. Atmos- 
pheric pressure tended to keep the water 
level in this drum at the sarre level as the 

(Continued on page 155) 
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Squab Book FREE 


Squabs selling at highest prices ever known. 
an market for 20 years. Make money 
breeding them. Raised in one month. We 
ship everywhere our famous breeding stock 
and supplies. Established 23 years 
Write now for big illustrated free book, 
How to Make Money Breeding Squabs_ 

PLYMOUTH ROCK SQUAB CO. 
616 H St., Melrose High'ands, Mass. 


AUTOMOBILE MAKES 
27 MILES ON AIR 


An automobile goes 27 miles on air by using an 
automatic device which was installed in less than 
5 minutes. The automobile was only making 30 
miles on a gallon of gasoline but after this remark- 
able invention was c-e it made better than 5%. 
The inventor, Mr. J. A. Stransky, 547 Eleventh 
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him today.—Adv. 


























ec Taxide 
Telis “al about it 


w this wonderful 
rt. | Save peur epsies. Big 
Darmnloed. 

» Write for yy 4 








— Every That. 

I make myself hear after being deaf for 
25 years with my Artificial Ear Drums. I 
wear them day and night. They are per- 
fectly comfortable. No one sees them. 
hey stop head noises. Write me and I will 
tell you a true story, how I became deaf and 


how ee cial Ear. eae, Boney 
cla en 
86 McKerchey Bidg. Westenra betaske talch. 





DRIVE This -_, BeautifulRACEABOUT 


INSTEAD OF YOUR OLD FORD 


Fiat or Bullet Nose 
Radiator. Choice of 
four colors. Send 
for complete Catalog 
\ of Auto Bodies, Ac- 
-cessories and Speed 
F-Power Equipment. 
Direct from factory. 


AMERICAN TOP AND BODY ¥C0., Lee St.,Delphi, ind. 


ASS PIN 
Cus CATALO S.. OF SCHOOL OR S 


CLUBANDNUMBERIN CLASS 
Either pin illustrated made with any 3 let- 
ters and 2 figures, 1 or 2 colors enamel 
ge Silver plate, 25¢ ea , $2.50 doz. Sterling 
‘ silver,40¢ ea., $4.00 doz. Write for catalog 
ts Rien of sterling and solid gold pins and rings. 


GastanBros.Co, 542 Bastian Bldg, Rochester, N.Y. 2529 


RANGER $5 a Month ae 


Finest bicycle built—-44 styles, ff ‘ 

colors and sizes. Factory to Rider ‘ 

prices, FREE delivery,express prepaid on (aay 

0 Days Free Trial. Cash or easy pay’ts. ¥ 

IRES lamps, wheels and equipment 

at half Brn “fy ay" Send no 

money. Write or big catalog, 

special Sosters ffi Prices, tree trial plan 
and marvelous offers, 


MEAD CYCLE CO. P::;' CHICAGO 


TYPEWRITER 
BARGAINS! 


A real writi maine 
standard key all 
Smprevenente. rebut like whe 
new in Oliver’s own A 7 
for a fraction of what you ns) nd 
ex t to pay! Easy terms 

end now for new offer. ase 

yours from 1 

ht Ka 


Oliver, Typewriter S25 




















quick, and ge 
machines ast oe Ses th 
‘ess— 





cere ee 






































ver, Chi 
Factory 
@ year ; 
at once. 








Galil. a =—— Write for terms. f ve 7 7 5 oe ease wri t 
* ca PERRY-LUDLOW CO., S-647, DAYTON, O. sti lees if nie 


a 





f POPULAR SCIENCE MONTHLY 


F ee im 
i Mo Or Mechanics in the Wilds 


(Continued from page 154) 





sea, so that there was always a water 
supply for the pump. 
We encountered adventures almost 
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The Hour That Boents! 


When you see a man putting in his 
noon hour learning more about his work, 
you see a man who won't stay down. 
He'll never be satisfied until he hits the 
top. And he'll get there! 


In shops, factories, offices, stores, in every line 
of industry, men are holding splendid positions 
won through spare-time study with the Inter- 
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three minutes, whereupon they can again 
lift eight pounds for a brief period. 

In the case of certain unsuspecting in- 
dividuals we find that, when they can no 
longer lift eight pounds and they are told 
that the load is to be changed from eight 
to seven pounds, a pound can actually be 
added, making a total of nine pounds, yet 
their work continues quite as if a pound 
had been removed. 

In such cases the mental attitude 
toward the work, not the actual load on 
the muscles, is what determines working 
capacity. The same influence of mental 
attitude may be shown at the end of the 
three-minute rest period after the sup- 
posedly seven-pound run. If, instead of 
increasing the load to eight pounds, two 
pounds are taken off, reducing the load 
from nine to seven pounds, the subject 
acts as if the load were heavier! 

Fatigue and rest are generally con- 
sidered to have an important bearing on 
infection and disease. Until recently, the 
weary individual was quite universally 
believed to be more susceptible to infec- 
tion than the rested man. In experi- 
mental tests on rats and guinea pigs, how- 
ever, we found in my laboratory, to our 
great surprise, that exhausted animals 
survived infection more readily than 
rested animals. 


An Unexplained Mystery 


No rational scientific explanation of 
these facts so far has appeared. The re- 
sults are particularly puzzling when we 
recall that the first step in the successful 
treatment of pulmonary tuberculosis is 
absolute rest. 

Tubercular men and women are pecu- 
liarly prone to fatigue. The slightest 
work exhausts them. By further experi- 
ments now in progress we hope to show the 
relation between good physical condition 
and susceptibility to infection. 

The practical question arises: Can we 
increase our physical performance by any 
means other than the stimulation of our 
emotions? Physiologists long have been 
studying exactly what happens, chemi- 
cally, when a muscle contracts and when it 
recovers from a contraction. 

One fact stands out clearly. In the re- 
covery process of resting, the muscle re- 
gains its energy by chemically combining 
sugar and phosphate. Both sugar and 
phosphate are normally present in rela- 
tively small amounts in the blood. A 
German physiologist, Gustav Embden, 
believing that the sugar-phosphate con- 
centration in the muscle could be in- 
creased by feeding a sugar-phosphate 
mixture, recently conducted a series of 
experiments with soldiers. The results 
were amazing. In the most striking ex- 
periment, one man was able to do 21.5 
per cent more work on eight phosphate 
days than he did on eight days when he 
had taken no phosphate. 

Phosphate does not work with all peo- 
ple, however. Nevertheless, Embden’s 
results suggest that, when properly ad- 
ministered under the direction of an ex- 
pert, phosphate may prove to be of 
tremendous practical importance. 
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F THE proposed transpolar flight by airship 
is completed successfully, almost the last un- 
It explored region of the earth will have been 
yy ia charted and mapped. In the restless wander- 
4 ings of man over this globe only a few square miles 
have been left untrodden. The eternal spirit of 

a “something lost behind the ranges’ has driven 

oline men from time immemorial to seek what lies in the 


unknown regions. 
‘ars nearly 


Saiper aid And now the earth’s last hidden territory to the 
gh formerly FH north is about to yield its secrets. Where will the 
ne. Makes restless force of adventure drive man next? 


gages There is a territory not far away, as distances zo 
25).30 mi. & iN Space—a territory explored by the eye of man, 
‘g:17mi — Mapped, named, and described—a territory 
-t6.23 mi F that, through the powerful eye of the 
d model for & modern telescope, has been brought to 

ease within a theoretical distance of 50 

out shifting [JF Miles and yet which, up to the pres- 
ee spark fe ent moment, never has been 


s into crank reache , ‘ is » 
miey back fe Teache d by man. It is the 
guarantee. B® earth’s satellite—the moon. 

n handle a = : 

ing of operat: Toward this land 








Years ago Jules Verne told of a hollow cannon 
ball that carried passengers from the earth to the 
moon. More recently Professor H. Oberth. of 
Rumania, suggested the possibility of a passenger 

carrying rocket, such as our artist has visualized 
on this page Far less imposing and fantastic is 
Professor Goddard’s moon rocket, described in the 
accompanying article; yet his invention at least is 
based on a hypothesis of scientific practicability 
ind so has compelled the attention of scientists 

Who knows but that his modest attempt to photo 

graph the blazing trail of a missile shot through 
the vault of heaven may be a pathfinder for future 

achievements in interworld communication? 





the eye of the scientist and explorer has been turning 
hungrily. And today their indomitable spirit, in the person 
of Professor R. H. Goddard, of Clark University, Wor- 
cester, Mass., plans to hurl into space a rocket that will 
bridge the 240,000-mile gap separating us from our near 
est heavenly neighbor. He plans to make his experiment 
early in the coming summer. 


Man, in his own mind, has been traveling to the moor 
ever since the tellers of tales realized that the ideal field 
ior romance lay in the lunar satellite. All a writer had to 
do was to invent a suitably plausible method of reaching 
the moon, and, presto! His hero was safe where the most 
violently impossible things could happer 


Rostand’s immortal Cyrano de Bergerac made the trip, 


according to his own account, by sitting on a piece of iron 





and ) owing ‘ macnet into the air “The magnet 
and throwing a mag y 
thrown,’’ says the gallant Gascon, 


The , k! z rn t j unt 
| t 


The good Cyrano’s plan is not to be recommended to 
possible lunar explorers. 

Edgar Allan Poe’s Hans Pfaal mude a_ successful 
journey to the moon in a balloon filled with a gas, the 
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formula of which was a dark secret. 
He found air all the way to the moon 

thin but into breath- 
able atmosphere. 

Jules Verne sent his heroes flying 
the earth in a huge projectile 
from a H. G. Wells 
invented a substance called ‘‘cavor- 
which acted as an insulator to 
the force of gravity. Standing ona 
plate of cavorite, you immediately 


shot off 


condensible 


from 
fired cannon. 


ite, 


into space at a tangent to the 
earth, impelled by centrifugal force. 

Thus have 
fanciful flights to the moon 
frequently the with novelists, 
the imaginative have not 
nearly approached mark by 
practical inventors. In fact, the fictioneer 
overlooked the obvious method of 
shooting a_ projectile The 
Fourth of July rocket was to be seen on 
hand, yet none thought of it till 
Professor Goddard, an unassuming uni 
versity lecturer with no literary leanings, 
calmly announced that he had perfected a 
with which 


their 


as is 


described 


But 


novelists 
sO case 
even most 
the set 
most 
into space. 


every 


rocket he hoped to score a 


bull’s-eye square in the middle of the lunar 


itenance 


More than Six Miles a Second 


Professor Goddard has given his rocket 
terrific 


t to generate a speed of 6.6 


cout 


an initial propelling charge of 
force, sufficier 

+ } 
mules a second, 


the 


or enough, he says, to hurl 
ield of the earth’s 


‘ 
t out of the fie 


rocke 
gravity. 

To keep the has pro- 
successive charges that, 
exploding in space, by their reaction drive 
Free of the earth’s pull, 
the rocket will continue till the propelling 
charges are exhausted—a 
enough, Professor Goddard 


rocket going, he 


vided a series of 
the rocket ahead. 


long 
to 


time 
believes, 
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bring it well within the gravitational 
sphere of the moon. Gravitation will do 
the rest, he says, and the rocket will fall 
headlong into the midst of the lunar 
world. 

The explosive charge first used by Pro- 
fessor Goddard in his rocket experiments 
was smokeless powder; but he has re- 
cently perfected a method of burning 
liquid in an atmosphere of pure oxygen, a 
process said to generate an expansive 





Professor Robert H. Goddard, head of the Depart- 


ment of Physics at Clark University, Worcester, 
Mass., demonstrating his high-speed rocket that he 
hopes to shoot to the moon this coming summer. 
Construction of the rocket is shown in the diagram 


force many times greater than the original 
charge. 

Nor will the Goddard rocket, if it 
arrives on the moon, be unseen by earth- 
lings. Its course will be carefully plotted 
and mapped in advance, and the spot of 
its ultimate arrival calculated with the 
utmost nicety. Powerful telescopes will 
be trained on that spot. In the head of the 
will be placed a heavy charge of 
flashlight powder with a contact fuse. 
The flash of impact should be seen from 
earth, the inventor believes. And _ his 
assumption would seem to be reasonable 
when we that the Woolworth 
Building, if it were on the moon, could be 
distinguished by our astronomers’ most 
powerful telescopes. 

If successful, the Goddard rocket may 
of an epoch of inter- 
Such a 


rocket 


consider 


mark the beginning 
planetary communication. 
sibility naturally leads to the question, 
“Ts there life on the moon?”’ 
Concerning this subject dispute 
It must be admitted that the 
advantage of argument lies with the 
school that holds that the moon has no 
atmosphere, therefore no life. The shad- 
ows cast on the moon are sharp and hard, 
not dulled as they would be by an atmos- 
phere. In all telescopic investigations 
nothing has been discovered to indicate 


pos- 


has 


long raged. 
Lo) Lot 





On the other 
hand, Professor W. H. Pickering, noted 
American astronomer, thinks that there 
are distinct signs of voleanic activity on 


any organized life activities. 


the moon’s surface. He also believes that 
he has detected a thin atmosphere—eye, 
an occasional light fall of snow. Ther 
must be a moisture-retaining soil, hy 
thinks, and life may exist under the m 
trying conditions. 

The temperature of the moon is also a 
moot point. The practical absence of 
atmosphere would allow the direct 
penetration of the sun’s rays; but 
also would allow direct radiat 
The moon may be, during its 14-day 
“day,” either well above the boiling 
point or far below freezing. 

It would be necessary for the hardy 
explorer of the heavens who may 
follow the wake of the first experi 
mental moon rocket to be well pro 
tected against extremes of heat and 
cold. As for air, Professor Goddard 
says: “‘That is a problem similar to 
that of the submarine.”’ He points 
out that if man ean live for a long 
period under water, he could exist, at 
least temporarily, in a partial 
uum; and if his clothes were of sutti 
ciently high insulating quality, he 
could easily endure the moon’s | 
sible sharp changes of temperature. 


Is There Life on the Moon? 


And what life, if any, would 
explorer find on the moon? Once 
more speculation enters. Professor 
Pickering thinks that life on the 
moon is probably of a low form of 
vegetation, existing in hollows where 
the atmosphere is heaviest. Professor 
Goddard himself disposes of the 
theories of many romancers concer 
ing inhabitants of the moon by saying 
“T don’t believe that, under the 
physical conditions of the moon as 
we know them, the form of life would 
be higher than ours.’”’ And t! 
remains the fact that at no time has 
there been evidence of activities at al 
approaching those of our own planet 
If there were cities, we should see them 

Yet there is another possibility, hinted 
at by H. G. Wells—the possibility of a 
life carried on in vast caverns beneath thi 
moon surface, where the atmosphere 
would collect in its densest form and where 
the bitter cold or suffocating heat would 
be tempered to a bearable degree. 

What sort of creatures might be fou 
there? Certainly their life would be far 
different from ours; for the gravitation of 
the moon is far less than ours. We could 
lift enormous weights on the moon, leap 
40) feet at a stride, jump 10 or 20 feet 
the air. The moon’s inhabitants, if suc! 
exist, would have excessively developed 
lungs to live in rarefied atmosphere; thei! 
ears would have to be large and sensitiv’ 
to distinguish sound vibrations trans 
mitted through the thin air. Indeed, they 
might have devised some system of com- 
munication that makes no use of sound 
signs, perhaps, or a tactile sense high! 
developed, as is the case with the ants, 0! 
some intricate human radio. 

All this, of course, is entirely in th 
realm of fantasy. But if Goddards 
rocket is successful, before long fantas} 
may be replaced with scientific facts. 
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Motorized Rapid Transit in the Far North 


HE march of science into the frozen 
expanses of the Far North is 
bringing a new era of rapid com- 
munication across the wildernesses of 
snow. Mail planes equipped with landing 
‘kls, and swift, motorized sleds soon may 
replace the picturesque dog teams, just as 
the motor ear is replacing the camels of 


eT TE 


the desert. Our artist has pictured above 
these possibilities of arctic rapid transit. 
The United States Post Office Depart- 
ment recently announced plans for air- 
plane mail service from the terminus of 
the Government Railway at Nenana, 
Alaska, to !Fairbanks. Thus a 20-day 
delivery service by dog team will be sup- 





ail 


planted by a four-hour air mail service. 

At the same time an 
ized has made its appearance at 
Helsingfors, Finland. The machine is 
propelled by a motorcycle engine belted 
to a bicycle wheel. The contact of the 
rubber tire with the snow is said to create 
sufficient friction to drive the sled forward. 


ingenious motor- 
sled 
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Broncho-Busting the Wild Colorado 


A Race with Death through Seething Rapids 


By George Dacy 


CIENCE has 

stormed success- 

fully the last bul- 
wark of Nature in the 
United States. 

A few weeks ago an 
exploration and _ sur- 
veying party of the 
United States Geologi- 
cal Survey, headed by 
Col. C. H. Birdseye, 
completed the work of 
surveying and map- 
ping the Colorado 
River through the 
Grand Canyon—a 450- 
mile swirling stretch of 
the wildest water in 
the world. Though the 
mapping -of the Colo- 
rado has been in prog- 
ress since the days-of 
Abraham Lincoln, those who previously 
ventured into this portion of the river had 
been frustrated in their attempts to sur- 
vey it. Few daring explorers had navi- 
gated it successfully. 

Ten men made up the recent surveying 
party—one of the nine who started being 
replaced by another during the trip. In 
the-78 days required to accomplish the 
mission, Death almost constantly reached 
out from the mad white waters to seize 
their boats and hurl them to destruction 
against the jagged rocks. 





A Racing, Rioting Torrent 


Imagine the fury of a Niagara concen- 
trated in a narrow winding channel cut 
through solid rock that rises a quarter to 
half a mile in the air, and you will have a 
faint idea of the racing, rioting torrent on 
which the explorers rode with the speed 
of an arrow. Yet beyond their breath- 
taking adventures, the scientific value of 
the exploration is paramount in interest. 

Millions of horsepower constantly are 
going to waste in the tempestuous waters 
of the Colorado. California and Arizona 
have in project dozens of irrigation 
schemes, the potential success of which is 
entirely dependent upon the harnessing of 
the river to the needs of modern civili- 
zation. 

Corraled and subdued to the service of 
man, this wild-flowing stream would sup- 
ply Los Angeles with a constant source of 
power, insuring the industrial future of 
the city. The copper mines of Arizona, 
containing some of the richest copper de- 
posits in all creation, and now operated by 
steam power developed from oil burners, 
could increase their yield immeasurably. 

Uncle Sam’s expedition just completed 
blazed the path that eventually must lead 
to these accomplishments. From the 
standpoint of science and of the industrial 
advancement of the Far West, a most 
important part of the explorers’ work 
was the surveying of 20 sites suitable for 
large power dams on the 450-mile course 









One reason why the 
hazardous expedition 
was successful—the spe- 
cially designed boats 
were unsinkable, and the 
passengers eventually 
learned to accept ordi- 








Uncle Sam’s engineers making a plane table survey while the ‘“‘white water’’ rushes about 
them. Despite difficulties of setting instruments, the survey of the river was completed 





MORE than 6,000,0C0 horsepower 

—equal to half the electric 
power in the country today—is con- 
stantly going to waste in the wild, un- 
bridled waters of the Colorado River 
through which Col. C. H. Birdseye 
and his party of government survey- 
ors made their mad dash of explora- 
tion. 

It was to pave the way for the cap- 
ture and use of this tremendous 
power, as well as for the development 
of a vast territory by irrigation and 
cultivation, that the government ex- 
plorers braved unknown canyon 
depths. 

Their achievement is far more than 
a thrilling adventure. It is an im- 
portant contribution of scientists to 
the development of America’s natural 
resources. 











where the Colorado rages most fiercely 
and runs most swiftly. 

The uncharted stretches of the Colo- 
rado had been a thorn in the side of the 
Geological Survey for more than haif a 














This boat has been hauled high up the banks 
and lashed to the slope to prevent its being 
swept away by a sudden flood that caused the 
Colorado River to rise 21 feet in one night 





nary disasters such as this 
as something to laugh at 


century, and Uncle Sam decided upon a 
supreme effort to conquer them. Four 
specially constructed wooden boats and 
one canvas canoe were mobilized for the 
expedition, for an ordinary rowboat in 
those turbulent waters would have sur- 
vived about as long as a paper craft would 
in a millrace. 

Next, daring, seasoned men were se- 
lected for the party. Besides Colonel 
Birdseye were E. C. LaRue, a hydraulic 
engineer, who for several years had been 
studying the problem of utilizing the 
waters of the Colorado; R. C. Moore, 
state geologist of Kansas, R. W. Burch- 
ard, a Federal topographical engineer, 
who previously had surveyed the lower 
stretches of the river; Emery C. Kolb, of 
Grand Canyon, an expert boatman; 
L. R. Freeman, explorer and boatman of 
California; two more boatmen, and a cook. 

The rigors of the extraordinary journey 
began as soon as the party left the railroad 
at Flagstaff, Ariz. Thence the equip- 
ment was carried by motor truck 140 
miles over some of the roughest roads 
under the sun. Lees Ferry was the take- 
off point of the perilous river trip. A 
radio receiving set was carried—the 
party’s only means of keeping in touch 
with the outside world. 


Lifelines in Daily Use 


One skilful boatman guided each boat 
through the churning rapids. Each boat 
usually held three men. Clad in life 
jackets made of cork and provided with 
kapok collars, the passengers resembled 
aviators fully equipped for a dash into 
freezing altitudes. They lay face down- 
ward in the boats, clinging tightly to the 
lifelines that were stretched across the 
decks. 

During the entire journey the scientists 
of the party carried on surveying and ex- 
plorative work. Of course, they did not 
make a chain survey of the river; but by 
a trigonometrical system well known to the 
surveying fraternity, they were able to 

















gage and map even the most furious 
stretches of the river. 

Plane-table readings were made along 
the banks at points from 600 feet to half 
a mile apart. Where the canyon walls 
rose straight and sheer, the surveyors had 
to exercise the sure-footedness and agility 
of mountain goats to make their sights. 

One day the boats came upon a mam- 
moth boulder, 80 by 40 feet in thickness, 
towering 30 feet above the normal water- 
line and exactly in the middle of the river. 
In a violent swirl near this giant rock, 
one of the boatmen, born and reared in 
Hawaii, upset the canvas canoe. Trained 
in the exciting water sports of his native 
land, he was not disconcerted by this mis- 
hap. Not only did he survive the fury of 
waters that would have overwhelmed the 
ordinary swimmer, but he also rescued the 
canoe. In the full course of the violent 
current, he righted the craft, boarded it, 
and sped swiftly to the next camping 
place. A few days later this canoe was 
lost in an attempt to “line” it around 
Spring Cave Rapids; that is, to drag it 
around by means of lines attached to the 
bow and stern and handled from the over- 
hanging cliffs. 


Boats Tossed High in the Air 


The boatmen were constantly perform- 
ing circus-like feats. Colonel Birdseye 
tells of one of these incidents. ‘In the 
Boulder Rapids one day,”’ he says, ‘‘one of 
our boatmen was hurled bodily from his 
craft when the backflow of high waves 
caught his boat and tossed it into the air 
like a ball bounding from a tennis racket. 
The boatman turned a complete somer- 
sault, then disappeared beneath the water. 
He was an expert swimmer, though, and 
he pursued and captured his runaway 
craft, climbing aboard while the boat 
bucked like a wild horse.” 

After heavy rains, the Colorado River 
sometimes rises very rapidly and without 
warning, as the water flows from the up- 
per stream into the canyon. 

“One night,” says Colonel Birdseye, 
“we noticed that the water had begun to 
rise suddenly, endangering our boats, our 
provisions, and our lives, for we were in a 











narrow, boxlike canyon, with steep sides 
that afforded no foothold. With block 
and tackle we dragged the cook boat and 
provisions high up on the side of the cliff. 
With difficulty the other boats were run 
downstream to a place of safety. There 
the boatmen remained all night, every 
few hours dragging their boats still higher 
up the banks as the river rose. 

“By the next morning the river had risen 
16 feet, and it continued its upflow until 
it reached a peak point 21 feet above the 
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One of the majestic gorges of the Grand Canyon of the Colorado, where the sky 
appeared as a narrow slit between towering walls. 


Notice one of the surveyor’s boats 


on the river, framed by the jagged cliffs. The picture at the left shows the surveyors 
skidding a boat over the rocks at the head of Soap Creek Rapids—a hazardous task 


waterline. When we returned to civiliza- 
tion, we learned that the world had be- 
lieved us lost during this flood, an opinion 
that seemed to have been confirmed by 
the fact that airplane searchers were un- 
able to find trace of us.” 

At Separation Rapids at the mouth of a 
deep canyon, where three members of a 
former national expedition down the 
Colorado were killed by Indians, the 
waters have a fall of 20 feet. They must 
be dared in boats, since sheer walls make 


it impossible to attempt a portage. One of 
the boats of the recent expedition was 
tossed high in the air in running these dan- 
gerous rapids. When it came down bot- 
tom uppermost, its three occupants were 
hurled into the water. 

The explorers managed to rescue their 
unfortunate companions, but not until 
one of them had been almost crushed to 
death against the rocks. During the 
whole trip only one man was severely in- 
jured. 
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Listening In for Insect “Voices” 


Supersensitive Microphone Designed to Perfect Radio Broadcasting 
Holds Fascinating Possibilities for Scientific Research 


By Donald Harris 


HEN you listen in on the radio 
to a violin selection or a piano 
solo, your ears and your memory 

tell you that what you hear does not 
sound exactly like the tones of any violin 
or piano you ever have heard. The 
sounds that come to you through your 
headset or loudspeaker approximate those 
of the instruments, but you would have 
little difficulty in dis- 
tinguishing the sounds 
of a real violin or piano 
from the radio repro- 
duction. 

The scientific reason 
for this is that the 
microphones used in 
transmitting the radio 
programs are not sensi- 
tive enough to respond 
to the more rapid 
sound vibrations pro- 
duced by the instru- 
ments and voices of the 
performers. The result 
is that over the radio 
you do not hear all the 
vibrations of most 
musi¢al and _ voice 
tones, and consequently 
you do not hear their 
true tones. The same is 
true of a telephone. Familiar voices will 
sound strange to you because the tele- 
phone is incapable of transmitting the 
more rapid sound vibrations. 

Recently, however, in the laboratory of 
the Westinghouse Electric and Manufac- 
turing Company in Pittsburgh, Dr. 
Phillips Thomas perfected what he calls 
an “ultra-audible microphone,” an in- 
strument said to be capable of picking up 
sound waves of almost every conceivable 
rate of vibration, from the very lowest to 
those that are far too rapid to be detected 
by the human ear. 


Perfect Radio Reproduction 


The prime purpose of this invention is 
to make possible perfect radio broad- 
casting to achieve perfect radio reproduc- 
tion. This purpose, Westinghouse offi- 
cials say, has been achieved—at any rate, 
from the broadcasting end. That is to 
say, broadcasting studios, using Doctor 
Thomas’ invention, now can put perfect 
music in the air. To reproduce it, though, 
with equal excellence, naturally requires a 
receiver of equal sensitiveness. Such a 
receiver is not included in the equipment 
of the ordinary radio fan, but Westing- 
house experts say it will be eventually. 

In addition to its utility for radio, the 
fact that the new microphone seems 
capable of receiving sound. vibrations 
within a range that may be limitless has 
led its inventor and other scientists to be- 
lieve it may be used in the study of the 
sounds made by insects. 


Scientists long have believed that in- 
sects make sounds which, because of their 
exceedingly high rate of vibration, are in- 
audible to the human ear. The reason 


why we cannot hear these sounds, if the 
insects make them, is not because they 
are not loud enough, but because the most 








Listening in on a moth—Dr. Phillips Thomas using the ultra-audible microphone 
invented by him in an effort to perfect radio broadcasting and to determine 
whether insects ‘‘speak’’ in sounds the pitch of which is too high for human ears 


sensitive ears are incapable of detecting 
sounds with a rate of vibration more than 
20,000 a second. This, scientists believe, 
is many times less than the frequency of 
the insect sounds. 

It has been suggested that insect sound 
vibrations might be picked up by the 
Thomas microphone, then transformed 
into light waves, which could be photo- 
graphed for analysis as frequently is done 
in the laboratory. Or the sounds that are 
inaudible because of their rapid vibration 
could be transformed into sounds of pro- 
portionate vibration within the range of 
the human ear. This second method 
might be compared with the same modifi- 
cation of sounds heard when a phonograph 
record first is played rapidly, then slowly. 

Playing a record rapidly increases the 
rate of vibration of the mdividual sounds, 
causing their pitch, or tone, to become 


higher. But when the speed of the ma- 
MICROPHONE ‘ 
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This schematic diagram shows how the sen- 
sitive new microphone eventually may be 
used to translate high-frequency sound waves 
beyond the range of human ears, into audible 
low-frequency waves of the same characteris- 
tics, thus detecting insect ‘‘voices”’ if they exist 


chine is decreased, the rate of vibration 
correspondingly decreases, causing lower 
tones. In each case, however, it is a 
record of the same singer’s voice that ig 
heard, and, if you are familiar with the 
voice, it is likely that you would recognize 
it whether played slowly or quickly. 

So in the case of the modification of in- 
sect noises to make them audible. Though 
they would be reduced in pitch, the sounds 
heard would bear an exact relation to the 
original sounds. 

Of course, scientists 
until now only have 
been able to speculate 
as to whether insects 
that do not make audi- 
ble sounds actually 
make any sounds at all. 
Similarly, scientists do 
not know whether in- 
sect sounds, if they are 
made, represent a 
method of communica- 
tion, or whether they 
are merely accidental 
and meaningless, like 
the sounds made by a 
man’s arms brushing 
his sides as he walks. 

The investigation of 
these mysteries of the 
insect world offers fas- 
cinating _ possibilities 
from the standpoint of the scientist. That 
is why the new microphone has aroused 
much interest among entomologists. 

The ability to hear hitherto inaudible 
insect sounds, though, does not necessarily 
mean that man ever will be able to read 
any meaning from such noises. In fact, 
scientists say such a possibility is most 
unlikely. In this connection they point 
out that we have been hearing the voices 
of birds, animals, and the larger insects 
for centuries, yet we are unable to inter- 
pret them beyond recognizing cries that 
betoken fear, anger, or pleasure. 


How the Sounds Are Detected 


The ultra-audible microphone is @ 
highly complex instrument and at present 
is virtually useless except in the hands of 
one who is expert in its operations. It 
consists of a ring of insulating material in 
which two small electrodes are inserted, 
exactly opposite each other and sepa- 
rated by only a few millimeters. Direct 
current of high voltage is applied to the 
electrodes, causing a “ghow-discharge”’ in 
the gap. This is neither a spark nor an 
are, but a streak of soft, purplish light. 

As sound waves impinge upon this glow, 
it vibrates in sympathy and the flow of 
current to the electrodes varies corre- 
spondingly. The current variations cause 
the diaphragms in a pair of ear phones to 
vibrate, thereby reproducing the sound, 
just as vibrations of the diaphragm in an 
ordinary telephone receiver reproduce the 
sounds uttered in the transmitter. 
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Emotions—the Fuel of 


Fourth Article in “‘The Story of the Mind” 
By James J. Walsh, M.D., Sc.D. 


that I have occasion to visit now and 
then are two drug-stores. 

One of them has been established for 
many years. Its proprietor is an excellent 

harmacist. That I know from ex- 
perience. The other is a new store— 
about three years old. Its proprietor is 
not a pharmacist. Probably he could not 
compound a simple prescription if his life 
depended on it. The prescriptions that 
are brought to his store are filled by an 
assistant, a registered druggist. 

And yet the newer store is the more 
successful, so much so that when I visited 
the city last, I was informed that the 
owner of the older store was on the verge 
of bankruptcy because his new competitor 
had made such heavy inroads into his 
trade. What was the reason? 

The secret was this: The proprietor of 
the older store is a sour, silent man—a 
“srouch” to express it popularly—and his 
store is like himself—dingy, ill-lighted, 
and undecorated except by unsightly 
shelves of chemicals. The owner of the 
new store, on the other hand, is affable, 
smiling, dapper; polite to his customers; 
ready, apparently, to go to any extreme 
to serve them. People who enter his 
store feel a warm glow of friendliness, in 
striking contrast with the depressing 
effect on them of visiting the other store. 

A business expert, no 
doubt, would attribute the 
success of the new store to 
superior merchandising meth- 
ods. To a_ psychologist, 
however, the explanation is 
immensely more simple. It 
rests on an elementary but 
highly important psychologi- 
cal principle—the power of 
emotion. 


What Emotion Is 


An emotion is a state of 
mind that prompts to action. 
Love, hate, joy, sorrow, and 
anger are emotions. Hunger, 
thirst, pain, and similar bodily 
feelings are not emotions, al- 
though they may lead to 
emotions. Similarly, emo- 
tions are invariably accom- 
panied by bodily feelings, 
and, unless repressed or hid- 
den by action of the will, are 
displayed by such outward 
signs as blushing, trembling, 
weeping, laughing, and move- 
ment of the face muscles. 
The voice is generally af- 
fected, and frequently the 
mouth, eyes, and nose and 
the heart and other vital 
organs. 

Professor William James, 
of Harvard, stressed the fact 
that a disembodied emotion 
is an impossibility. Yet 
emotions must be considered 


[* A small city of the Middle West 


L. Lhermitte. 


apart from all bodily feelings or manifes- 
tations and must not be confused with 
ideas, for ideas merely find their way into 
the mind without prompting to action. 

Thus, in the case of the two drug 
stores, the emotion of dislike inspired by 
the cheerless atmosphere of the older store 
led its former customers to take their 
trade to the newer store, where bright- 
ness, cheerfulness, and attractive decora- 
tions supplied the impetus that caused the 
brain and nervous system to react with 
the emotion of good feeling that makes 
spending easy. 


Why You Like and Dislike 


Similar instances are everywhere about 
you. Meeting some people for the first 
time, you instinctively like them. Other 
people you dislike even before you have 
spoken with them. Certain streets and 
certain cities have a depressing effect on 
you, while others inspire you. Your 
thoughts and feelings are quite different 
in a church during a funeral service and 
during an Easter service. In each case 
your emotions are being stirred. 

One of the most successful lawyers I 
know bears the reputation of knowing 
very little law. Yet his ability to win 
apparently hopeless cases in jury trials is 
proverbial in the city where he practises. 


Courtesy Metropolitan Museum of Art - 


The most powerful of all human emotions—the love of a mother for 
her child—is portrayed in this fine painting, “The Vintage,” by 
Such an elemental emotion, says Doctor Walsh, is 
a more potent force than reason or logic, and can rise supreme over 
bodily feelings and over man’s greatest terror—the fear of death 





© Ewing Galloway 
Anger rules momentarily by imparting fear. 
This picture shows Governor Peter Stuyve- 
sant, in an outburst of anger, destroying the 
British summons to surrender New Yorkin 1664 


He possesses a highly developed sense of 
dramatic effect, and in the cases he tries, 
he stakes everything on an appeal to the 
emotions of the jury. He realizes the 
important psychological principle that the 
emotions are a more potent moving force 
than reason or logic. They are ele- 
mental. They are ingrained 
in the very fibers of man. 

‘‘The emotions,” states Dr. 
Carl George Lange, distin- 
guished psychologist, of Co- 
penhagen, “‘are not only the 
most important factors in the 
life of the individual, but 
they are also the most power- 
ful forces of nature known 
te. us." 


Man’s Greatest Terror 


No one who considers the 
vital influence of emotion 
even in every-day affairs 
will hesitate to subscribe to 
this opinion, for the emotions 
triumph over bodily feelings 
—hunger, cold, pain, fatigue, 
and illness; and a powerful 
emotion, such as love, can 
rise supreme even over man’s 
greatest terror—the fear of 
death. 

On love, an emotion of 
wide character that manifests 
itself in many diverse ways, 
is based the familiar rule, 
‘“‘women and children first,” 
at time of disaster at sea. 
When the Titanic went down, 
men stood calmly by, know- 
ing that they were inevitably 
doomed to death, to permit 
the women and children pas- 
sengers to be saved. It was 


an emotion of chivalric re- 
gard for women, traceable 
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Fear, the universal emotion, is written on the faces of the wounded 
poacher and his son in Karl Wilhelm Hubner’s painting, “The 
Father and son, driven by terror of the ap- 
proaching landowner and gamekeeper, are making a superhuman 


Poacher’s Death.”’ 


probably to the age-old love of a son for 
his mother, that braced them for this. 
On the other hand, the love of some of the 
women for their husbands so strongly in- 
fluenced them that they chose to perish 
rather than be saved without them. 

Countless instances might be recounted 
of the emotion of love manifested as 
patriotism, or love of country, inspiring 
the most sublime heroism on the battle- 
field. 

Beside the emotion of love may well be 
placed the emotion of hate. 
This is an emotion that has a 
very deep hold on humanity, 
proving at times a source of 
energy that enables people to 
make almost superhuman efforts. 
I have heard it said that a 
famous banker of other days 
owed all his success to his desire 
to be revenged upon another 
banker who affronted him early 
in his career. What degree of 
self-satisfaction his success 
brought him I have no way of 
knowing, for hate is by no means 
so lasting an emotion nor so 
strong an influence as love. 

Still, it is remarkable that 
people frequently will be drawn 
together much more strongly by 
mutual dislikes, even in such 
trivial matters as dislike for cer- 
tain foods, than by mutual likes. 





This propensity of mankind was well ex- 
pressed by the man who nominated 
Grover Cleveland as a candidate for 
President with the slogan, ““We love him 
for the enemies he has made.” 

Success in life, especially in any active 
calling, almost invariably depends upon 
ability to stir the emotions of others 
while maintaining rigid self control. 
Executives control others more frequently 
through some degree of such emotions as 
love or fear than through reason. 





© Ewing Galloway 


Supreme courage is typified in Commodore Perry who, though 
forced to leave his shattered flagship, won the Battle of Lake 
Erie from the British. This painting is by W. H. Powell 


effort to reach their cabin. 
porting his father and his left extended to the door latch, is straining 
every muscle and nerve to drag his father to safety. 
is a striking portrayal of the power of fear to drive the human body 





Courtesy Metropolitan Museum of Art 
The terrified son, his right arm sup- 


The painting 


I know the head of a vast manufactur- 
ing enterprise whose knowledge of the 
technical processes of his factory is almost 
nil. Yet his organization is one of the 
strongest in the country. None of his 
employees or associates ever thinks of 
questioning his decisions or of opposing 
him, even though their knowledge of some 
details of the business may be greater than 
his. That is because he possesses the gift 
of stirring their emotions. ‘They love him 
for his fairness and integrity, they respect 
him for his ability as an organ- 
izer, they find his enthusiasm 
contagious, and they give him 
their best work. 

An opposite type is a man 
who operates a concern equally 
large. He has come up through 
the ranks and knows the details 
of his business far better than 
any of his employees. But he is 
inclined to be overbearing and 
even unfair with his subordi- 
nates. Yet his*business is on a 
firm foundation, is eminently 
successful and his employees 
work with all their energy. This 
man rules through fear, one of 
the most potent of all emotions, 
yet one that has many unfortu- 
nate reactions. 

The old copy-book maxims 
that advised young business 

(Continued on page 131) 
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Odd Faces from the Insect World 







By Paul Griswold Howes 
RES Be : Photographs by the Author 
%2 


VAT ROSE Bye 





[NSECTS possess distinct and varied facial ex- 
pressions, ranging from what appears to be 
smirking amiability to gloating frightfulness, yet 
any attempt to judge their true character from 
their faces is futile. The terrifying expressions 
undoubtedly are protective measures endowed by 
Nature. 

Notice ‘the amusing studious expression of the 
Batocera beetle of Japan, shown above, with its 
wide forehead and huge goggles. Like most in- 
sects, this beetle has compound eyes with which 
it sees things in mosaic patterns 


The» disposition of the bulldog- 
like Phyllium mantis of India 
fits its features. It is as fero- 
cious and bloodthirsty as it looks 


The tiger beetle looks all that 
its name implies. Its mandibles 
resemble huge fangs, while its 
great wide eyes inspire terror 





. 


Quite harmless, in spite of 
its threatening claws, is the 
great horned Hercules bee- 
tle of the West Indies, 
~ shown below. Its lobster 
claws, intended only to 
frighten its enemies, cannot 
be opened. Its unusual 
size alone, as shown in 
comparison with the hand, 
would serve to keep most 
persons at a safe distance 











% 





What appears to be the The common dragon-fly 






































mouth of this grasshopper 
is formed by joints in its 
armor which, in overlap- 
ping, produce characteris- 
tic lines andj indentations, 
The actual mouth is be- 
low the “chin.” Never- 
theless, the false mouth 
serves to give many grass- 
hoppers distinct facial ex- 
pression. The high fore- 
head would classify this 
insect as a “highbrow” 





or darning-needle is all 
eyes and mouth. Its 
chin is decorated with a 
fringe of ‘““Weary Willie” 
whiskers, and its face is 
everlastingly wreathed in 
a smile. Yet all this ap- 
parent good nature is 
false; for there probably 
is mo more vicious de- 
stroyer of its fellow in- 
sects than this blood- 
thirsty bearded glutton 
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Summer to Winter in Forty 


Minutes 


HAT would you say of a summer 
vacation in which, after a morn- 
ing of golf, tennis, swimming, or 

boating in the sweltering heat of July or 
August, you could spend the afternoon 
ice-skating, skiing, sleighing, or at some 
other winter sport in real winter weather? 


Modern engineering skill has 


By Robert E. Martin 


include Mount Whitney, Calif., 14,501 
feet; Mount Harvard, Colo., 14,399 feet; 
Long’s Peak, Colo., 14,255 feet. 

The suspension railway at Chamonix, 
when completed, will be 3 4 miles long and 
will rise from a point 3250 feet above sea 
level to the Aiguille du Midi, of 9100 feet 















Impossible? Not at all. 


made it possible for you with- 
out effort other than that of 
donning suitable clothing. 
The recent completion of the 
first section of the world’s 
highest aerial cable railroad 
at Chamonix in the French 
Alps will enable tourists to 
take part in summer sports or 
winter sports as they wish 
during the summer at that 
famous resort; and engineers 
of standing have declared 
that not less than a half-dozen 
snow-capped peaks in the 
United States might be con- 
verted just as readily into 
similar summer-winter par- 
adises for sportsmen and va- 
cationists. 








Enjoyed by Few 


Winter sports in summer, 
of course, always were pos- 
sible in the Alps. Few people, 
however, enjoyed them. 

Similarly, in America, only 
a handful of venturesome 
tourists each year dare 
attempt an ascent of the 
mountains capped with ice 
and snow through all seasons. 
With a cableway, however, 
any one who desires may sit 
in a car and be carried to the 
snow country with no more 
inconvenience than would be 
experienced on a short rail- 
way journey. 

The first wide use of the 
French cable road came dur- 









ing the recent competition in 
winter sports at the Olympic 
Games, when the cableway 
successfully carried spectators, competi- 
tors, and equipment to and from the field 
of sports. 

Americans who witnessed the games 
were impressed by the possibility of build- 
ing similar cable roads on several of the 
mountains in the western part of the 
United States, among them Mount 
Shasta, Calif., 14,380 feet high, at whose 
base is Shasta Springs, a well-known 
health resort; Gray’s Peak, Colo., 14,341 
feet, 20 miles from the city of Boulder; 
Pike’s Peak, Colo., 14,110 feet, adjacent 
to Colorado Springs; Mount Rainier, 
Wash., 14,408 feet, near Seattle and 
Tacoma; Mount San Bernardino, Calif., 
11,600 feet, 25 miles from San Bernardino 
and a little more than two hours’ ride from 
Los Angeles; Mount Hood, Ore., 11,225 
feet, near Portland. Other possibilities 


Workmen paying out one of 
the great cables used in con- 
structing the world’s highest 
aerial railroad at Chamonix, 
in the French Alps. The car- 
rier cable, the largest of all, 
weighs about 12 pounds a foot 


dragged up the mountain by 
detachments of 50 men or 
more. 

One section of the crew 
would carry the cable over 
their shoulders, while an- 
other would aid them by 
hauling at the end of the 
cable which was run through 
a pulley. On one occasion it 
required 10 days to move a 
transformer less than 150 feet 
by this method over snow- 
covered ground. 


A Staggering Task 


The transportation of the 
cables likewise was a stagger- 
ing task. The largest cable 
used — the carrier — weighs 
about 12 pounds a foots and a 
roll of about 400 feet with its 
special carrier make a weight 
of 24 tons. Blocks were con- 
structed of masonry on the 
steepest slopes to facilitate 
the raising of the cable. To 
these motor trucks were 
anchored, their engines oper- 
ating windlasses that hauled 
the great coils. 

Steel towers support the 
cables, these varying in height 











An aerial cable car of the Chamonix cableway carrying passengers 
from summer playgrounds to winter sports high in the French Alps 


altitude, only 3900 feet lower than Mont 
Blanc, three miles away. At some points 
the cars must ascend grates of 72 degrees. 
The construction was started in 1909, 
interrupted by the war, and resumed 
again in 1922. The entire line probably 
will be completed by 1926. 

The project presents problems that 
challenge the ingenuity and skill of the 
engineers. To move materials up the 
mountain, for example, it was necessary 
to construct a temporary cableway on 
arches of wood. Wherever possible, paths 
were cut so that materials and machinery 
could be carried up by mules, but since a 
mule cannot turn on these pathways 
when laden with a burden more than 12 
feet long, this method was necessarily 
limited. Some pieces weighing more than 
half a ton were fastened to cables and 





from 39 to more than 100 
feet, exclusive of their founda- 
tions, according to the profile 
of the slopes. The towers are 
protected against avalanches by immense 
ramparts. 

Two cars, each containing seats for 18 
passengers, are run on the new section 
of railway. One car ascends while the 
other descends. They are suspended 
from the carrier cables a little more 
than 12 feet apart, and travel at a 
speed of about five miles an hour. At 
this speed the 314-mile*trip from sum- 
mer to winter can be made in about 40 
minutes. 

Each car, of course, travels on its own 
rail and has a separate guide cable, which 
runs through a ring in the carriage and 
prevents the car from swaying in the wind. 
Two other cables—a tractor cable and a 
brake cable—are used by both cars. The 
tractor cable is endless, and is operated 
at the upper station by pulleys and a 
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The summer-winter paradise for vacationists, as sketched by one of our 
artists. Aerial cable cars that climb the snow-capped peaks make possible 
the transition from golf, swimming, and boating in the morning, to skating, 
skiing, and other winter sports in the afternoon. The construction of this 
cableway in the French Alps, engineers say, has demonstrated the feasibil- 
ity of the plan for famous mountain playgrounds of the United States 


windlass driven by a 70-horse-power ‘electric motor. At the lower 
“ar it passes around another pulley, which enables it to run 

ac 

The brake cable likewise is endless. This passes through a series 
of steel jaws in the upper carrying chassis of each car. Should the 
tractor cable break, the car would brake itself by its own weight, 
the jaws biting into the brake cable and causing the car to descend 
at a moderate speed. 
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Black Flour—The New Fuel 


Pulverized Coal — into Furnaces like Gas 


By Truman Stevens 


IPING coal from the mine 
P directly into industrial 

furnaces, as electric power 
and gas now are delivered from a 
central station to consumers, 
may seem like a wild flight of 
fancy; yet that is what fuel ex- 
perts say may be seen in the 
future as a result of recent de- 
velopments in the use of pul- 
verized coal—the world’s newest 
fuel. 





$ 





Great Fuel Saving 


Conservation of America’s coal 
resources, estimated by John 
Hays Hammond at 4000 billion 
tons; increased power efficiency 
for each ton consumed and 
therefore greater industrial econ- 
omy; elimination of the smoke 
nuisance in industrial centers— 
these are other important bene- 
fits which the new fuel is ex- 
pected to bring. 

Of these possibilities, conser- 
vation and economy are of vital 
interest tothe consumer. It has 
been estimated that one third 
of the nation’s high-grade coal 
already has been mined. We now 
are consuming about six tons per capita 
annually, as compared with the 3.6 tons 
burned for each inhabitant in 1900. At 
present the industries of the country, 
including railroads, are taking nine 
tenths of the best grade coal from the 
mines. 


May Reduce Coal Prices 


If industry in general, by utilizing the 
highly inflammable pulverized ‘black 
flour,” can consume the poorer grades of 
coal represented in the culm piles—those 
mountains of discarded coal dust, screen- 
ings, and slag familiar to every mine— 


hin. 
at. * 
















Coal screenings, of little commercial value heretofore, are declared 
to’ be ideal for making the new pulverized fuel. 
shown great piles of screenings for use in firing cement kilns 


experts helieve that the domestic grades 
will become more plentiful and conse- 
quently less costly. 

Already the new fuel is being used in 
two important branches of industry—in 
the firing of rotary cement kilns, and in 
electric-light and power plants where the 
constant rate of heat produced by the 
pulverized fuel is said to be a decided 
asset. 

A few weeks ago engineers at Fullerton, 
Pa., succeeded in pumping coal that had 
been ground fine as flour for more than a 





The coal is powdered so fine that 
it will shake through a 200-mesh 
sieve with 40,000 perforations to 
the square inch. This sieve will 
hold water, as pictured below 


Above are 


mile through a five-inch pipe line. - 
The tests were made on a system 
actuated by a revolving screw 
pump that starts the coal mass 
in motion. At the discharge 
of the pump, the mass is ren- 
dered semi-fluid by aeration with 
a number of small streams of 
compressed air. These streams 
carry the coal along, largely 
in suspension, to the point of 
discharge of the pipe line. Thus 
the area over which coal pow- 
dered at a central plant may 
be used is greatly extended. 
Central pulverizing plants sup- 
plying a number of boiler plants 
become a practical possibility, 
without the necessity of cars for 
moving the coal from pulverizer 
to boiler plant. 


Burns like Gas Flame 


Powdered coal, ground so fine 
as to pass through a sieve that 
will hold water, burns as it flows 
into a furnace, like the ignition 
of the flow from a household gas 
jet. Also, as with a gas jet, the 
quantity issuing may be con- 
trolled and any desired heat may 
be maintained. It produces so 
much heat, engineers say, that it will 
greatly increase a boiler’s efficiency. This 
naturally results in greater economy. 

Dr. Alexander G. Christie, professor of 
mechanical engineering at Johns Hopkins 
University, is authority for the statement 
that the efficiency of a ton of powdered 
coal is between 85 and 92 per cent. 
From 50 to 60 per cent efficiency is con- 
sidered high for ordinary lump coal as it 
is burned in some hand-fired boilers, and 
76 per cent is high for even the best 
mechanical stokers. 

Doctor Christie estimates that it costs 
about 30 cents a ton to pulverize bitumi- 
nous coal and 50 cents to pulverize 
the hard or anthracite coal. 
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Piping pulverized coal into a cement kiln. 
From a feed bin the fuel is carried by screw 
conveyor into an injector, where it is blown by 
compressed air into the kiln and then fired 





Shooting with the velocity of a hurricane into 
the cement kiln, the pulverized coal burns 
in a great tongue of flame 30 feet long. The 
injector pipe is seen above the man’s head 
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Science Sees, Hears, Counts Atoms 
New Triumphs in Spectacular Conquest of Tiny Worlds of Wealth 


By Raymond J. Brown 


ROM Paris recently came word that 
Madame Curie, famous as the dis- 
coverer of radium, had invented a 

machine more startling and filled with 
more dramatic possibilities than even the 
telescope that gave to man 
his first real understanding of 
the sublime wonders of the 
heavens. 

This machine enables scien- 
tists to hear and count atoms. 
More than that, it makes it 
possible to amplify the sounds 
so that through a radio loud- 
speaker they may be heard 
by the audience in a theater 
or lecture hall. The sounds 
are ticks produced as helium 
atoms are discharged from 
polonium, the daughter ele- 
ment of radium. 


Seeing the ‘Invisible’ 


A machine more amazing 
than that, the human mind is 
incapable of imagining. It 
may be said to achieve the 
impossible, for it makes audi- 
ble and all but tangible the 
movements of infinitesimal 
particles of matter that are 
invisible, and, according to 
scientists, always must re- 
main invisible to the most 
powerful microscope that 
ever can be constructed. For an atom 
in size is to the smallest thing visible 
under the microscope as the smallest 
microscopic body is to our world. 

And yet scientists, by other means than 
microscopes, actually have seen atoms; 
they have measured them and photo- 
graphed them, and now they can hear 


them. Through their studies of atoms - 


they have formulated one of the most 
startling and important scientific theories 
of history. They have come to the belief 
that all creation—the earth on which we 
live, the air we breathe, the other worlds 
that whirl through the boundless depths 
of space, even we ourselves and every 
conceivable particle of matter that may 
exist—is electricity; that there is no 
other substance in the universe. 

And in this new theory regarding 
the composition of the universe, they 
see possibilities that may revolutionize 
completely present-day scientific meth- 
ods, especially in chemistry and phy- 
sics, and that may point the way 
toward boons for humanity that all 
but challenge credence. 


Hidden Sources of Wealth 


The transmutation of matter—the 
change, for example, of lead into gold, 
or of other materials that are on the 
earth in plenty into materials that are 
rarer and more useful; sources of light 
and heat that will make man inde- 
pendent of the exhaustion of the 


tirely theoretical. 





world’s coal and oil; power in such tre- 
mendous quantities that all energy pre- 
viously generated through coal, water, or 
gasoline will seem puny in comparison— 
these are only a few of the marvels that 
have been predicted. , 

No doubt you have made use more than 





The latest portrait of Madame Curie, famous discoverer of radium, 
seated in her laboratory in Paris, France, where she recently invented a 
marvelous little machine that enables scientists to hear and count 
atoms. Standing beside her is her daughter Irene, who is her assistant 


once of the word “atom” when you 
wished to convey the idea of anything ex- 
ceedingly small. You have spoken, for 
example, of a thing being “blown to 
atoms.” Chemists, though, long ago ap- 
plied to the word a more restricted mean- 
ing. To them an atom was the smallest 
particle into which a substance could be 
divided. Possibly it would be better to 
say the smallest particle of a substance 
that could be imagined, for the ‘‘division”’ 
of which the old chemists spoke was en- 
Nobody hoped to 


isolate atoms and study their structure. 
Now, to all chemists, an atom does not 
mean the smallest possible particle of any 
substance. There is no such thing, for 
example, as an atom of water, an atom of 
wood, or an atom of- air. Water, wood, 








This wonderful machine, invented by Madame 
Curie, makes it possible for an audience to hear 
helium atoms as they are discharged from 
polonium, the daughter element of radium. 
Ticks produced as each successive atom is dis- 
charged are made audible with the aid of a loud- 
speaker. By these sounds the atoms can be counted ® 


and air are what are known as compound 
substances. They are—like most of the 
substances we see around us—formed 
through combinations of other substances 
that the chemists call “elements.” 
Oxygen and hydrogen are elements. So 
are gold, iron, copper, and other metals. 
So are helium, the gas now 
used to inflate airships, and 
radium, the rarest and most 
expensive substance known. 


What Elements Are 


Science says there are 
92 elements, 87 of which are 
known. They are called ele- 
ments because they have re- 
sisted all attempts to decom- 
pose them into simpler forms 
of matter. Oxygen, for ex- 
ample, remains oxygen, no 
matter what you do to it. 
You can combine it with 
some other element, as with 
hydrogen to form water, but 
you cannot split it up into 
any other substance. Its 
smallest particle remains oxy- 
gen. 

This property of elements 
of retaining their individual 
characteristics is what caused 
chemists of modern times to 
laugh at the efforts of the 
alchemists of old to change 
one element into another, 
particularly to form gold 
from the baser metals. Similarly, as 
one element after another was dis- 
covered, modern ¢hemists laughed at the 
ancients who thought that all matter 
was composed of four elements—earth, 
air, fire, and water. 


A Marvelous New Alchemy 


But in the light of the wonderful new 
facts regarding the structure of matter 
disclosed to us as a result of science’s 
invasion of the realm of atoms, the reason 
for laughing at the pioneers of science 
seems not so evident. For the possibility 
of the transmutation of matter has been 
demonstrated so conclusively by those 
who have penetrated the fascinating 
miniature worlds of atoms that every 
scientist of standing in the world has 
accepted it! It was only recently that 
the American Society for the Advance- 
ment of Science, in convention at Cin- 
cinnati, went on record as approving 
the new theory. Moreover, now that 
science is demonstrating the theory 
that everything in the universe is essen- 
tially electricity, the ancient theory of 
a four-element world seems not quite 
so ridiculous. 

But how does this new theory work 
out? If oxygen thus far has resisted 
successfully all attempts to make any- 
thing but oxygen out of it, and iron 
has remained iron, who dares say that 
they both are composed of electricity? 

Dr. Niels Bohr, who is professor of 
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mathematical physics at the University 
of Copenhagen, dares to say so for one. 
And, because he said so—and proved it 
to the satisfaction of some of the world’s 
foremost scientists—he was awarded the 
Nobel Prize for physics and has_ been 
hailed as one of the great pathfinders of 
science. 

Sir Ernest Rutherford, president of the 
British Society for the Advancement of 
Science, is another who says so—and 
offers proof of it. Sir J. J. Thomson, 
noted British scientist, is another. Sir 
Oliver Lodge, too. The list might be mul- 
tiplied until it contained the names of 
every chemist and physicist of renown. 

The methods of 
those who evolved 
the theory are be- 
yond the compre- 
hension of any but 
the most learned 
scientists, but their 
results are under- 
standable — more, 
they are filled with 
thrill and romance; 
they spur the im- 
agination; they ap- 
peal, because they 
seem headed di- 


rectly for vast 
fields of usefulness. 
This, briefly, is 


what they say: 


The Electrons 


The atoms of all 
substances are 
composed of a nu- 
cleus — a positive 
charge of electric- 
ity—about which 
from one to 92 
electrons — nega- 
tive charges of 
electricity — whirl 
in definite orbits, 
exactly as theearth 
and the other 
planets revolve 
about the sun. 

The electrons travel at a speed that 
varies—according to their distance from 
the nucleus—between 2000 and 93,000 
miles a second, which means that the 
number of revolutions an electron will 
make in a second cannot be recorded in 
less than 15 figures. In other words, all 
about us as well as in our own bodies are 
millions and millions of tiny worlds, each 
so small that it compares in size with a 
pinhead as a pinhead compares in size 
with our world. 

The nuclei are the “suns,” the electrons 
the “planets.” The electrons in each 
atom are relatively as far away from their 
“sun” as we are from ours, and the mass 
of the nucleus is about 18,000 times that 
of each electron. Also, as in our solar sys- 
tem, these incredibly small planets— 
some moving with half the speed of light 
—travel truly in their courses, responsive 
in a measure to the law of gravity, for they 
attract and repel each other as do the 
greater bodies in our universe. 

And, since the electrons are relatively 
far from the nuclei, the structure of atoms 
is open, even empty; so much so that, 
even in substances like iron, which to us 
seems like a solid mass, the volume of 


Although atoms are so small as to be far be- 
yond the range of the most powerful micro- 
scope, science has succeeded in photographing 
collisions between them, as well as the comet- 
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solid matter in the atoms compared with 
the whole would be represented by this 
proportion: 1 to 1,000,000,000,000,000. 

The same thing may be expressed in 
this way: If an atom were a circular field 
three miles in circumference, the nucleus 
would be as large as a locomotive’s driving 
wheel and each electron the size of a pea. 

Doctor Bohr has said that it would re- 
quire a million times a million times a 
million hydrogen atoms to equal in size 
the smallest speck that could be weighed 
in a chemical balance. Dr. Paul Foote, 


of the United States Bureau of Standards, 
at a time when a trillion German marks 
were worth 60 cents, asserted that one 





mark would buy 
of gold. 

A bucketful of water contains so many 
atoms of hydrogen and oxygen that if 
each, by some magic alchemy, were trans- 
formed into a grain of cement, you’d have 
sufficient material to construct a motor 
highway a mile wide and three feet thick, 
that would circle the United States. 


Why Substances Are Different 


If you can think in terfhs like these, you 
can form in your mind a definite picture 
of the structure and size of an atom. But 
how is it, you may ask, if all atoms consist 
merely of electricity—a positive nucleus 
surrounded by a whirling group of nega- 
tive electrons—that we have 92 widely 
different elements, ranging from light 
gases like hydrogen and helium to heavy 
metals like lead and platinum? 

According to the theory first advanced 
by H. G. J. Moseley, a young British 
scientist killed in the war, and later 
developed by Doctor Bohr and others, 
the explanation of that apparent anomaly 
is quite simple. Substances acquire the 
properties that make them differ from one 


3,000,000,000 atoms 





another—their weight, their color, whether 
they are solid, gaseous, or liquid and so! 
on—according to the number of electrons» 
that revolve about their positive nuclei. 
Thus, if you take for a nucleus a single 
positive charge—or proton, as it is some- 
times called—and set a single electron 
spinning about it, you have an atom of 
hydrogen, for hydrogen has an atomic 
solar system consisting of only one “‘sun” 
and one “‘planet.” If you can manage to 
persuade 31 additional electrons to enter 
this miniature solar system, and introduce 
a positive charge of equal value into your 
nucleus, your atom of hydrogen—which, 
by the way, is the lightest known sub- 
stance — becomes 





like paths of their flight. 


. an atom of copper. 
If you could 
draw out 26 of the 
electrons that you 
let into your solar 
system and leave 
enough positive 
electricity in. the 
nucleus to neutral- 
ize the remainder, 
your atom of cop- 
per would become 
straightway an 
atom of carbon. 


Changing Atoms 





It might occur 
to you here that 
you’d like to have 
an atom of ura- 
nium, which is the 


heaviest known 
substance. To do 
this, all that is 


necessary is to add 
86 electrons to the 
six that are whirl- 
ing about in your 
carbon atom and 
increase your posi- 
tive charge cor- 
respondingly. 
There is an even 
more dramatic 
transformation 





been 
accomplished at the University of Chicago by 
the sensitive apparatus shown above, timed 
to a conventional motion-picture camera 


This has 


_that is theoretically possible and that 


should be even easier than any of those 
suggested. An atom of mercury consists 
of a nucleus with 80 electrons as satellites. 
If in some way you could dislodge only 
one of those electrons and maintain the 
proper balance in the nucleus, you would 
have an atom of gold, for gold is the sub- 
stance next to mercury in the atomic 
scale, its atoms consisting of a nucleus and 
79 electrons. 

Attempts to effect this transformation, 
or transmutation, for it would be exactly 
that, actually have been attempted by 
scientists of the United States Bureau of 
Standards in Washington. They have 
hurled heavy charges of electricity into 
tubes containing vaporized mercury, the 
idea being that the onrush of free electrons 
—for this is what modermt science believes 
the flow of electric current to be—might 
dislodge the necessary electrons and pro- 
tons from the atoms of mercury and there- 
by change the mercury into gold. The 
world’s supply of gold has not yet been 
increased by this method, but the actual 
accomplishment, scientists assert, awaits 
only the development of apparatus capable 
of maintaining a 1,000,000-volt current. 














ATOMS of HELIUM 
producing splashes of light as they 
strike the DISK and penetrate 
the Film of Zinc Sulphid 
that covers tt; this shows 
how they appear tothe 
eye under very high 
magnification 
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An infinitesimal particie of RADIUM ——>»¢* 
4 2 — 


ajecting ATOMS of HELIU! : 
This particle although actually quite- 
invisible expels MYRIADS of ATOMS 
together with other Emanations every 


Second. 


This one microscopic speck / 


is Capable of maintaining this su pplyy 


forabout 2500 YEARS, and 
when apparently exhausted will 


a 


have become transmuted into 


another ELEMENT, LEAD, 4 


ATOMS STRIKING 
» A ZINC-SULPHID OISK 


““=RADIUM 


SECTION OF 
SPINTHARISCOPE SHOWING 
PARTICLES BEING EXPELLED 


Even before science knew as much as it 
now knows about the composition of 
atoms, the little planets that whirl about 
in the atomic worlds were being put to 
work for the benefit of mankind. What 
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Small Fragment of PITCHBLENDE 
highly magnified containing some 
particles of RADIUM. 


A spectacular bombardment of helium atoms 
discharged from a tiny particle of radium as 
visualized by G. F. Morrell, British scientist 
and artist. Striking a zinc-sulphid disk, 
each atom is seen to explode, producing a 


was the attempt to turn mercury into 
gold by electronic bombardment but the 
thing that has been done for years in the 
mercury vapor lamps found in every 
commercial photographer’s establishment, 


starry splash of light. The radium is con- 
tained in a piece of pitchblende. The dia- 
gram at the left shows the construction of an 
instrument called the “‘spinthariscope,”’ by 
which these bombardments are observed 


in every moving picture studio, in thou- 


sands of shops and factories? 


The vacuum tubes that are the detec- 
tors and amplifiers of your radio set, the 
(Continued on page 133) 
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In the Mirror of Science 


New Dauscoveries and What They Promise for You 


The Conquest of Disease 


ILL man ever be in complete con- 
trol of the diseases to which he is 
now subject? Will the time ever 

come when the only causes of death will 
be old age and violence? 

Announcement of amazing advances in 
medical science have been made during 
the last few weeks. Dr. A. R. 
Dochez, of Columbia, reports 
the discovery of a serum for 
scarlet fever, a disease of child- 
hood that has puzzled physi- 
cians for more than half a cen- 
tury, while from Chicago comes 
word that Drs. George F. Dick 
and Gladys Henry Dick have 
devised a test to determine 
human susceptibility to this 
disease. The test is expected 
to do for scarlet fever what the 
Schick test does for diphtheria. 

A preventive serum for 
measles is another discovery, 
made by Drs. George H. 
Weaver and T. T. Crooks at 
the John McCormick Institute 
for Infectious Diseases at Chi- 
eago. And Doctor Manueline, 
of the Pasteur Institute, Paris, 
has isolated the microbe of 
rabies, which even Pasteur, 
discoverer of the anti-rabies 
serum, sought vainly to do. 

Cancer, too, eventually must 
yield to the advance of science. 
On the next page is pictured a 
giant X-ray tube developed by 
an American scientist, which 
has put a new and powerful 
weapon into the hands of phy- 
sicians who are fighting this 
terrible disease. . Meanwhile 
two Parisian physicians, Drs. 
A. Kotzareff and L. Weyl, by 
adding radio emanations to a 
blood serum, have been able to obtain 


photographs of cancers inside the body, a. 


method hailed as giving promise of far- 
reaching effects in the detection and treat- 
ment of the disease. 

* * * 


A New Universe Discovered 


IGHT travels at the rate of 186,000 
miles a second. How far away from 
the earth, then, is an object whose light 
takes a million years to reach here? The 
distance is six billion billion miles—six 
followed by eighteen ciphers—according 
to astronomers of the Harvard Observa- 
tory who recently photographed a new 
universe that far away from us. So far 
as is known this is the most distant object 
that man ever has seen, although that does 
not mean there are not other worlds fifty, 
a hundred or even a million times as far 
away. 

Even to large telescopes the new uni- 
verse is merely a faint luminous blur, but 
the pictures made of it by the 100-inch 
reflecting telescope at Mount Wilson, 
Calif., the largest in the world, made 
possible the identification of this hazy pin- 





point of light as a universe like ours, 
although apparently much smaller. As- 
tronomers know our newly identified 
neighbor of the sky only as “N. G. C. 
6822.” 

Perhaps the inhabitants of other worlds 
in the depths of space call our solar 
system by some equally casual title and 
wonder if its planets are inhabited. 





In a new treatment for pulmonary tuberculosis announced by 
Dr. Thomas F. Nolan, of New York City, the patient inhales un- 
crystallized carbon and calcium salts, which are said to build up 
the fibrous tissues of the lungs, arresting the progress of the disease. 
Doctor Nolan is shown above demonstrating the use of his inhaler 


A Successor to Moth Balls 


_ clothing and furs now may 
be protected absolutely against 
moths, it is said, by impregnating them 
with a new chemical called ‘“Eulan F,”’ 
developed in Germany after more than a 
half century of experiment. The sub- 
stance is non-poisonous to human beings 
and harmless to the garments, but is said 
to cause instant death, to the larve of 
moths. 

Almost 60 years ago German dyers 
noted that goods dyed green was safe 
from moths, and it was found that this 
was due to a certain pigment used in green 
dye. Since then chemists had sought a 
moth-proofing substance that could be 
used on clothing of any color, but only re- 
cently were they successful. 

“Eulan F’” is used in wool or furs in 
manufacture; then it is sprayed on at 
infrequent intervals during the life of the 
garments. Some time this process will 
come into general use. Then you can put 
your furs away for the summer without 
the conventional camphor balls and feel 
no uneasiness about its safety. 


Locating Ore by Quakes 


ye sealed ecg in Switzerland recently 
devised an ingenious, and, it is said, 
virtually infallible method of prospecting 
for ore. They use imitation earthquakes; 
that is, ground tremors produced by vio- 
lent explosions. 
Observers of earthquakes have known 
that the wave forms traced 
by seismographs during a 
quake give definite informa- 
tion regarding the rock forma- 
_ tions in the area of the disturb- 
ance. Hence, reasoned the 
Swiss scientists, if a violent ex- 
plosion is produced in the cen- 
ter of a section where ore has 
been found, seismographs 
placed at various points will 
record graphically how far and 
in what directions the ore- 
bearing rock extends, thus 
making unnecessary  experi- 
mental sinking of shafts and 
other cumbersome methods of 
prospecting. 
* * * 
Mice and Men 


ROFESSOR Ivan P. Paw- 

low, Russian physiologist, 
has taught white mice to an- 
swer the dinner bell. In doing 
so, he found that although the 
first generation required 300 
lessons to learn that the bell 
meant feeding time, the second 
generation needed only 30 les- 
sons, and the fifth generation 
only five. In time, the profes- 
sor says, he expects newborn 
mice to know what the ringing 
of a bell means without in- 
struction. 

These experiments have con- 
vinced him that acquired 
abilities are a matter of physi- 
ology and not of psychology, and that 
they may be inherited. If his theory 
stands the test of more exhaustive ex- 
periment, it will mean that you can 
assure your son of success by passing 
along to him an aptitude for acquiring 
your hard-won abilities. 


* * * 
A Boy or a Girl—Which? 
_ it is to be a boy or a girl 
has ever been a profound mystery. 
Now, though, Dr. Isaac Fried, of Czecho- 
Slovakia, declares that by a blood test he 
can ascertain the sex of a child four 
months before birth, a discovery bound to 
lead to important advances in eugenics. 
* * °#& 
More Triumphs for Radio 


ADIO waves apparently recognize no 
barriers. A broadcast concert has 
been heard in a tunnel under the Hudson 
River. Wireless code signals have been 
picked up 1400 feet underground in an 
Arizona mine. The present generation 
may yet see radio superseding the tele- 
phone, telegraph, and cable. 
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The first American 
to catch the “‘Hello, 
America” broad- 
cast from England 
a few weeks ago 
was Hiram Percy 
Maxim, president 
of the American 
Radio Relay 
League. He is 
shown above with 
his double receiving 
radio apparatus 


That metals, like 
men, “get tired’’ 
and break down, 
often causing acci- 
dents, has been re- 
vealed in investiga- 
tions by the Phys- 
ics Department of 
the University of 
Illinois. Below 
Prof. H. F. Moore 
and Prof. T. M. 
Jasper of the de- 
partment are seen 
inspecting a piece 
of metal that re- 
sisted more than a 
billion stresses be- 
fore it broke down 
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A distinct advance in the X-ray 
treatment of cancer has been 
made possible by the perfection 
of this giant X-ray tube, an- 
nounces Dr. Francis C. Wood 
(above), director of the Crocker 
Institute of Cancer Research 
of Columbia University. Its 
chief advantage, he says, is that 
it radiates five or six times as 
many curative rays as the 
former type of X-Ray tube 













An unusual instru- 
ment that measures 
velocity of the wind 
by sound has been 
invented by Abbé 
Rousselot, a vener- 
able teacher of 
science in the Col- 
lege of France. As 
the wind drives the 
machine at various 
speeds, it produces 
sounds of varying 
pitch. Measure- 
ment of the sound 
vibrations  deter- 
mines the wind 
velocity 


Photographing 
wonders of the deep 
sea has been sim- 
plified by Dr. Paul 
,Bartsch (below) of 
the Division of 
Mollusks, National 
Museum, Washing- 
ton, D. C., who has 
invented a pocket- 
size movie camera 
that can be oper- 
ated efficiently un- 
der water. The 
camera is inserted 
in a watertight cop- 
per box fitted with 
a lens and finder 
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“Why I Value My Hobby” 


Prize Contest Winners Find Happiness in Useful Relaxation 











Model yacht and steamship, 
sailing on Saginaw Bay 


POPULAR SCIENCE 
MONTHLY’S Hobby 
Contest brought ex- 
cellent photographs 
and letters from our 
readers telling how 
they found health, 
happiness,and success 
in diverting occupa- 
tions. From these the 
judges have selected 
the following: 


A FEW years ago, if some one. had 
asked me whether I had a hobby, I 
should have been at a loss for an answer. 
I did not start out to develop a h@bby. 
It just came about in a natural way. 

I am in the sheet-metal business, and 
often had thought I should like to make 
something out of the ordinary—some- 
thing that would tax my ability as a sheet- 
metal worker to the limit. Anything in 
the form of a model always has drawn my 
attention; so I decided to make a model 
ship. 

‘My first work was a model of the Red 
Cross ship Irene, 54 inches long and made 
entirely of sheet metal. I became so in- 
terested in this work that I could not stop, 
and so I made several other ship models. 

The work calls for a great deal of pat- 
tern drafting, designing, careful study of 
proportion, as well as resourcefulness in 
finding materials with which to fit out the 
different boats. The painting of the 
models, too, calls for much research. I 
greatly enjoyed the work, of course, 
and it did not strain 
my patience, as several 
of my friends who saw 
the models thought it 
would. 

My shop has become 
a paradise for boys 
whom I always enter- 
tain. It is a pleasure 
to me to hear their 
comments. They 
watch me intently as I 
perform all the details 
that go to complete the 
models, and it gives 
them ideas for making 
boats of their own. A 
number of the boys 
have created several 
very good models. 


Olivia M. Kirby limbering her muscles ‘ a 
at her favorite hobby—sawing wood senior, standing beside his puppet show 





F. G. Griffin of Saginaw, Mich., with his sheet-metal ship models 


By F. G. Griffin, Saginaw, Mich. 
First prize, $20 


Making these ships has helped me in 
my work for other people in many ways, 
so I feel that I have a real hobby, one 
that fills in the time which might other- 
wise be wasted. To me it is a real 
recreation. 





By Irving J. Newman 
Chicago, II. 
Second Prize, $10 


M* HOBBY is making and entertain- 
ing with Punch and Judy shows. I 
am still a senior in high school, so I am far 
from being a professional. 

Ever since I was a very small boy, I 
have been interested in puppet and 
marionette shows, those operated from 
above by wires, and those, like mine, 
worked from below by the hands. I have 
been building new shows, taking them 
apart, or improving them, buying new 
dolls, and writing new plays, ever since I 
can easily remember. I have given my 


shows for many of my friends, at charity 
. bazaars, 


children’s 





Irving J. Newman, Chicago high school 












Model sailing ship and de- 
stroyer, built as a hobby 


parties, private schools, and, 
among other places, the toy 
department of Chicago’s 
largest department store. 

My chief difficulty was in 
building a show that would 
be six feet high and two feet 
square, one that would 
stand up substantially, and 
yet would fold into an or- 
dinary suitcase. I have 
accomplished this in making 
one that is strong enough to support my 
weight. It is built of two by two inch 
wooden uprights and crosspieces, covered 
by a brown and white boxed awning 
cloth. The whole outfit folds into a 
suitcase and weighs about 40 pounds. 

My 12 dolls were imported from France, 
and they have elaborate heads and 
dresses. The performance is the regular 
old-fashioned combination tragedy and 
farce, abridged to meet my requirements. 

My hobby has furnished me with an 
interesting, instructive, and useful pas- 
time, and has given me a profitable use 
for my spare time. 


By Olivia M. Kirby 
Nyack, New York 
Third Prize, $5 


Y HOBBY is sawing wood! Not 

figuratively, but literally. And the 
reason I value my hobby is because it 
brings me that matchless thing—health, 
which, of course, means happiness and 
the joy of life coursing through me. 

It carries a certain 
mental satisfaction, 
too. I feel that I am 
accomplishing some- 
thing as I pile up the 
sawed-off lengths of 
wood and realize that I 
shall have plenty of 
fodder for my two cozy 
open fireplaces. 

There’s a lot of exer- 
cise besides just sawing 
the wood. There’s the 
handling of it, the 





stacking it up and car- 
rying it into the house. 
Out of it all I get exer- 
cise for every muscle in 
my body and to me it’s 
play, jolly good fun, 
and I love it. 
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Nature’s Own Alarm System 


Every Headache a Warning from Your Bodily Machinery 


By Edwin F. Bowers, M.D. 


1 a are the operator of one of the 
most elaborate and most important 
machines in the world. Its working 

depends on many small parts, any one of 

which, if out of order, will impair the 
efficiency of the whole. 

That machine is your body. It must 
see you through life. 

Sometimes this machine of yours gets 
out of order because you abuse it, and 
sometimes for other reasons. But, unlike 
the ordinary machine, it never 
breaks down without warning. 
These warnings are called 
headaches. If you do not 
heed them, the machine’s 
efficiency will be lessened, 
and the fault is yours. 

In other words, a headache 
is not a disease, but a symp- 
tom. It is not an affliction, 
painful though it may be, but 
a valuable and useful alarm 
conveyed by the wonderful 
signaling system of the body. 


Aches of Sympathy 


In a broad sense, sympathy 
alone prompts most head- 
aches. If the liver, the 
stomach, the ears, the eyes, 
or, in fact, any of the organs 
that are the cogs in your 
bodily machine, get out of 
mesh or alinement, the auto- 
matic signaling system con- 
necting them with your head 
quickly tells the head ’ 
about it. The head is 
commanded to ache, 
and the head 
promptly and more 
or less cheerfully ac- 
quiesces. 

Perhaps the most 
common form of 
headache is’ that 





Nervous strain 


And yet many people who have recur- 
rent headaches and are well aware of the 
cause do nothing to stop them—pay no 
attention to the frantic signaling of their 
alarm systems. I knew a man, typical of 
many husbands, who was much put out 
whenever he arrived home and found his 
dinner late. His irritation inevitably led 
to stormy words with his wife, who, in 
turn, was irritated because her household 
routine had been interrupted, and was 
more than willing to air her wrongs. 

The result was that the nervous sys- 


A headache, says Doctor Bowers, is not a dis- 
ease, but a valuable alarm, warning of a fault 
somewhere in the bodily machinery. Common 
causes of these painful danger signals are 
shown in the illustrations and listed below 


































tems of both were upset and they went to 
bed with sick headaches. This happened 
time after time; still they paid no atten- 
tion to the protests of their bodies. 
Similar tactics on the part of a machine 
operator would cause his discharge in any 
industrial plant. 

Next to nerve irritation, the most com- 
mon form of headache comes from the 
fouling of your bodily machine by foreign 
matter—a process of poisoning arising 
from the absorption into the circulation 
of poisons generated in the intestines. These 
are among the most danger- 
ous poisons known — twin 
brothers to the deadly curari 
with which the Orinoco In- 
dians of South America tip 
their murderous arrows. 

If isolated and injected 
directly into the blood, these 
“‘putrefactive alkaloids,” as 
they are called, would kill 
like cobra venom. Fortu- 
nately, in passing into the 
blood, their virulence is partly 
neutralized and overcome. But 
they are poisonous enough. Their 
presence in your bodily machine 
should tell you as operator that 
the machine is clogged through 
constipation and requires clean- 
ing. A mild course of cathartics 
perhaps is the most useful way of 
ridding the body of these poison- 
ous waste products. 


The Poison of Fatigue 


The bodily machine may also 
s be fouled by being 
overworked. Over- 
work causes fatigue 
poisons to accumu- 
late in the blood 
faster than the red 
cells can burn them 
up. The result is the 
kind of headache to 
which those who do 






Flickering movies 





caused by wire trouble in 
your body signaling sys- 
tem—nerve irritation. Loss 


worries, undue excitement 
—anything, in fact, that 2 
hurts or annoys the nervous 
system—can and does make 


Find the Causes 


How to avoid or remove 
the causes of these aches is 6 
your business, for you are 


operator of the machine. 7. Eyestrain. Avoid glaring lights and prolonged 
The headache isn’t con- close work. 

cerned with this. Its job is 8. Eye defects. You need the services of a 
done when it flashes the mechanic—an eye specialist. 

Prep conansthaetyethy ents 9. Overstimulation. Drink less coffee and cut 


ried nerves. It is your job 
to discover that you need 
more sleep and less excite- 
ment; that you must avoid 
worry. 





. Poison. 


Ten Reasons Why Your Head Aches. 


‘of sleep, grief, business 1. Nerve irritation. 


down on your smoking. e: 
10. Decayed teeth. You need to visit your den- 
tist more regularly for repairs. 


You need more sleep, less 
worry, or less excitement. 
Your body machine is clogged with 
waste. It needs cleaning out. 
he lish adie 3. Overwork. You need to shut off power and 
let the body machine cool down. 
4. Stuffy rooms. Your body needsafresh-air bath. 
5. Biliousness, ‘“‘sour stomach.”’ Eat less fried 
foods, pastries, starch, sugar. 
Overeating. You're feeding your body more 
fuel than it can consume. 


confining indoor work are 
particularly subject—a dull 
throb that comes from 
muscle weariness. 

The head is imperatively 
demanding that the bodily 
machine be given a period 
of rest—a chance to cool 
down and thereby destroy 
the poisonous debris that 
has been accumulating. In 
other words, the time has 
come for you to shut off the 
power from your machine. 
If you are a competent 
operator, you will do it. 


Fresh Air Needed 


A well-known actor came 
to me not long ago seeking 
relief from recurring head- 
aches. He had diagnosed 
his trouble as due to the 
nervous strain of perform- 
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ing a particularly exacting rédle during a 
long run. That might have caused his 
headaches, but as a matter of fact it had 
not—not entirely. His bodily machine 
had become clogged because he had been 
inhaling impure air night after night. 

It happened that the theater in which 
he had been performing was poorly ven- 
tilated. The result was that he had not 
been taking in sufficient oxygen to over- 
come the poisons that his bodily machine 
generated as it. worked. On the contrary, 
he had been aggravating 
the condition by breathing 
carbon-dioxid poisons ema- 
nating from the several hun- 
dred other human beings 
who made up his nightly 
audiences. 

His sort of headache may 
be described as the “stuffy 
room” headache. It is a 
sign that the bodily ma- 
chine needs a fresh-air clean- 
ing. 


Time for Repairs 


Biliousness is another 
eause of headache—head- 
ache absolutely mulish in 
its obstinacy. This form of 
headache is an indication 
that the bodily mechanism 
is out of adjustment and re- 
quires overhauling. Diet- 
ing, copious flushing of the 
digestive units of the ma- 
chine with lemon water, or 
some mild alkaline liver 
stimulant, usually gets the 
machine to working right 
again and causes the head- 
ache which gave warning to disappear. 

Somewhat similarly “sour stomach” 
will produce headache—once again an in- 
dication that the bodily machinery is 
clogged. Abstinence from fried foods, 
pastries, and excess of starches and sugars, 
as well as an occasional dose of milk of 
magnesia or some other efficient alkali 
will correct this condition. 

Too much fuel in your bodily furnace— 
in other words, overeating, causes the 
alarm system to flash a headache warning. 
This is due to the poisonous material gen- 
erated by the fermentation of too much 
food, or too much of the wrong kind of 
food. Elimination of the poison by 
catharsis and a lessening of the fuel sup- 
ply usually will end the headaches. 


Eyestrain a Cause of Headaches 


Eyestrain probably is the next most 
frequent cause of headache. This is an- 
other form of overwork to which your 
bodily machine objects. Exposing the 
eyes to the glare of sand, sea, or unshaded 
incandescent lights; prolonged focusing 
on a flickering moving-picture screen; 
intently watching a brightly lighted 
stage from an unnatural angle; sewing, 
reading, writing, and other forms of close 
application continued for hours on end— 
any one of these will bring a violent and 
enduring headache. 

Or the muscles of your eyes may be out 
of balance—a defect in the construction 
of your machine. In this case to relieve 
your headache you will require the ser- 
vices of an expert mechanic—an eye 
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specialist. Your machine needs mechan- 
ical repairs, which means an operation; 
or new parts, which means eyeglasses. 
Since medical science computes that fully 
one third of the total functional activity 
of the brain is expended in receiving and 
conveying eye impressions, it is not sur- 
prising that an extra strain upon the eye 
muscles produces an unfavorable reaction. 

If you suffer from chronic headache 
and cannot trace it to its cause by inspect- 
ing your bodily machine according to the 
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world, recently established in the Borough of the Bronx, New York, 
is no more sensitive or efficient than the headache alarm system 
with which Nature has endowed the human body. Yet there is this 
vast difference between the two: The fire alarm brings prompt and 
ready response, while the warnings of danger flashed from our bodies 
too often go unheeded by us until the damage has been done 


suggestions I have given here, it would be 
well to call in a doctor and let him make a 
urinalysis and a blood pressure test to 
determine whether your kidneys are act- 
ing normally. If you lead a sedentary life 
and eat much meat, you should do this at 
least once a year. Many hundreds of 
lives would be saved annually by thus de- 


Danger Points of the Year 
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This chart of the Metropolitan Life Insur- 
ance Company, based on the death-rate 
records in the United States for the last 
three years, clearly shows the high danger 
points of the year—February and March. 
The peak is reached the first of March. 
This is the time of year when headache 
warnings should be heeded most closely 


termining the presence of hardening of the 
arteries and kidney disease in their early 
and curable stages. 

It may be that your headache comes 
from your habit of “doping” your bodily 
fuel, as automobile men say. Too much 
coffee drinking is likely to produce head- 
ache, for coffee contains an alkaloid called 
caffeine, which is an active stimulant. Up 
to a certain point coffee may be a most 
useful and beneficial stimulant or tonic, 


. but too much may be harmful, especially 


if taken at night in suffi- 
cient quantities to produce 
insomnia, or disturbing 
restless dreams. Abuse of 
tobacco also may cause 
overstimulation that mani- 
fests itself in the form of 
headache. 


A False Argument 


A business man whom I 
had for a patient recently, 
objected when I attributed 
his headaches to his habit of 
drinking eight or 10 cups of 
coffee every day and con- 
suming heavy cigars in con- 
stant succession. _ 

“But, doctor,” he said, 
“T’ve been doing that for 
20 years!” 

That is an argument fre- 
quently advanced to phy- 
sicians who advise patients 
to change their accustomed 
mode of living for the sake 
of their health. It is illog- 
ical, of course. If nature 
has been kind enough to 
permit you to pursue an un- 
hygienic, if pleasant, course of life without 
causing you pain, it gives you no license 
to affront nature by continuing your un- 
wholesome habits after nature has 
sounded a warning. 

Decayed teeth are not infrequent 
causes of neuralgic headaches, as they are 
of many more serious illnesses. In this 
era of competent dentistry and free dental 
clinics there is no logical excuse for such 
poisoning. 

Catarrh and long-continued irritation 
of the nose cavities from a twist in the 
partition that separates them; enlarged 
bones, or thickened mucus membranes 
are prolific sources of headaches. If the 
cause is merely congestion of the nasal 
membranes, strong pressure on the center 
of the tongue morning and evening with a 
tongue depressor often will give relief 
to the sufferer. 

So it is apparent that headache invari- 
ably means something besides a headache. 
If you will take the trouble to find out 
what this something is and remove it, you 
will be convinced of what I said before— 
that headache is the most useful pain you 
can have. However else headache may 
be treated, it never should be treated with 
contempt. 





OW would you like to add 20 years 

to your life? Medical science says 
it can be done, and has provided the 
means by which you can doit. An un- 
usually interesting article on the sub- 
ject by James E. Tobey, executive sec- 
retary of the National Health Council, 
will appear in the May issue. 
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In Armor of Nails, Hunter 
Will Battle Wolves 


apap pote from head to feet in a 
suit of armor spiked with a thousand 
nail points, Stanley Carlson, of St. Paul, 
Minn., is venturing into the wilds of 
northern Ontario to meet and conquer 
hungry wolf packs in hand-to-hand com- 
bat. 

The armor is the invention of this 
knight of the open places. It consists of a 
cowhide suit through which more than 
1000 nails have been driven with their 
points projecting outward; helmet and 
gloves with similar spikes, and a wire 
mask, resembling that of a fencer. The 
armor weighs only 27 pounds. 

The suit is fastened in front with strong 
metal clasps. In his right hand the 
hunter carries his trusty double-bladed 





The wolf hunter in his nail armor 


~ ax, while a dagger-like hunting knife re- 


poses in one of the clasps at his waist. 

Standing unharmed in the midst of a 
hungry wolf pack, Carlson expects to 
strike them down with his ax and finish 
them with his knife. He believes that the 
high government bounty on wolves will 
make his invention profitable. 


A Strange Shouting Fish 


A NEW species of fish that is brilliantly 
illuminated and that makes a loud 
shouting noise when chasing smaller fishes 
has been discovered in the waters of 
Monterey Bay, Calif., according to Dr. 
C. W. Greene, of the University of Mis- 
souri. Its ability to shout is due to the 
peculiar construction of its swim bladder, 
he says. The noise is produced by gase- 
ous contents of the bladder. 


The fish is said to carry 350 phospho- 
rescent lights. 
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Ey of the most exciting of the world’s 
perfectly safe trips is a ride in the 
cable car that carries Niagara visitors 
across the river above where the foaming 
waters swirl viciously in the famous 


Across Niagara’s Whirlpools in a Cable Car 


Whirlpool Rapids. The car, slung from a 
wheeled: carriage that rides along a series 
of cables, glides smoothly nearly 200 feet 
above the boiling current, affording an 
exhilarating thrill. 





Horses Give Their Blood for 
War on Diphtheria 


heed in small quantities from two 
horses, Charlie and Jim, owned by the 
United States Public Health Service, is 
used to set the standard required for all 
diphtheria antitoxin made in the United 
States. 

Healthy and powerful, they have blood 
that thoroughly tests the efficacy of the 
antitoxins. For six years they have done 
this service toward saving the lives of 
thousands of babiés. They are content, 
apparently being satisfied that they 
have a snug and easy berth. 

Every four months government health 
Officers call upon them for blood. 








©vU.&U. 
Charlie and Jim, Public Health horses 








Will You Be Able to Do 
This when You Are 70? 


AP THE age of 70, Tom Onzo, nation- 
ally famous walker and specialty 
acrobat, still can scratch the top of his 
head with the toe of his shoe. 

He attributes his agility to the habit 
of regular and strenuous exercise. In the 
last 40 years he has walked many thou 
sands of miles, traversing every state in 
the Union. 

He formerly was with Ringling Broth- 
ers’ circus and also was a vaudeville per- 
former. 
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PLAYING polarized light through a 
celluloid model of the navy dirigible 
Shenandoah, formerly the ZR-1, scientists 
in the laboratories of the Massachusetts 
Institute of Technology have been read- 
ing for 10 months the structural secrets 
revealed by the rainbow lights that ap- 
pear at stress points. 

The phenomenon of photoelasticity, the 
latest of safety tests, thus is recruited to 
prepare the great airship for her proposed 


Model of Great Dirigible Tested for Strength 
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flight to the North Pole next summer, and 
to prevent a repetition of the disasters 
that overtook the ZR-2, the Roma, and 
more recently, the French ship Dixmude. 
The model consists of several thousand 
celluloid pieces, machined precisely to 
scale and fitted into an accurate miniature 
of the great airship. Since celluloid acts 
structurally as do metals, all stresses in 
the actual dirigible are revealed by the 
play of polarized light upon this model. 





Portable Acetylene Lamp 
Designed for Safety 


A PORTABLE light for night work, 
said to be safe and powerful, is pro- 
vided in a novel acetylene generator. 
Even if knocked over, no sudden flood of 
gas will result, it is claimed. 

Unlike the action of most carbide gen- 
erators, small quantities of carbide are 
dropped into an ample container of water. 
Usually it is the water that is dropped on 
the carbide. 

The lamp is said to furnish 5000 candle- 
power. Since the weight of the light is 
mostly at the bottom, it ‘s said to stand 
safely on a 30-degree slope, without inter- 
fering with generation. 
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.. he powerful lamp is carried easily 


Camera Support Made from 


Two Hunting Knives 


[NGENUITY and a pair of hunting 
= knives substituted successfully for a 
camera tripod when W. L. Thompson, of 
Dublin, Tex., tried for an especially good 
time-exposure photograph on a recent 
hunting trip. 

The points of the knives he stuck into a 
tree trunk in such.a way that the handles 
formed a level and firm support for the 
camera. 

The “knife tripod’ thus was prepared 


for action more readily than would have. 


been possible with an ordinary folding 
tripod and eliminated an extra load. 





Safety-Razor Blades Honed 
and Stropped Quickly 


SHAVE 

every day 
for six months 
—182 shaves in 
all — with the 
same safety- 
razor blade, is 
the feat said to 
be possible with 
this new honing 
and _stropping 
machine. 

For honing, 
the blade is set 
in a_ carriage 
that, moved back and forth, presents 
alternate edges to an emery block. At 
the end of each second movement, an in- 
genious arrangement reverses the blade, 
so that the process is repeated on the 
other side. 

For stropping, the blade is inserted on 
the opposite side of the machine, which 
has a stropping block. 


A Midget Car 
for Two 

















Stropping a blade 








I‘ MAY not look like one, but it’s an 
automobile, even to the self-starter 


and the spare tire. In fact, its German 
makers claim it has virtually every me- 
chanical feature found on large cars. The 
upholstered seat carries two. 





One-Hand, 40-Hour Watch 


HIS one-hand watch is said to run 40 

hours, simply because it does not 
have to drive a minute hand around the 
dial 24 times a day. The watch face is 
marked off in hours divided into five- 
minute intervals, each of which jis 
numbered. 

















One-hand watch, showing dial divisions 
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Straw Gas for Light, Heat, and Power on the Farm 


Led soon may be lighting the 
farmer’s house, cooking his meals, 
substituting for coal in winter and even 
running his automobile. The United 
States Bureau of Chemistry has discov- 
ered a practicable method by which a ton 
of sun-dried wheat straw is said to yield 
10,000 cubic feet of illuminating gas, 10 
gallons of tar, and 625 pounds of carbon 
residue, which is an excellent fuel. The 
gas is said to burn successfully in a mantle 
lamp, producing a blue flame restful to 
the eyes. Experts of the bureau also 
claim that it can be used efficiently to 
operate a stationary internal combustion 
engine. 

They estimate that 300,000 cubic feet 
of straw gas would do the cooking, house 
lighting, and heating on the average farm 
for a year. Of this amount, 55,000 cubic 
feet would be used for cooking, 19,000 for 
lighting, 201,000 for heating the house, 
and 25,000 for heating water. About 235 
cubic feet would be used daily during the 
summer and about 1750 in winter. 

From 45 to 50 tons of dry straw would 
be needed to produce this quantity of gas, 
assuming that straw would be used as 
fuel in distilling the gas. If wood were 
used, less straw would be required. Half 
a ton of straw burned in the firebox will 
carbonize one ton of straw in the retort. 
Experts of the Bureau of. Chemistry 
have designed a special retort for the 
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Retort for making straw gas on the farm, devised by the Bureau of Chemistry 


process in order to obtain heat and the 
by-products mentioned. 

The gas bubbles up through water and 
then through fine-meshed screens and a 
layer of coke and charcoal. Thus purified, 
it passes to a storage chamber. 


According to the bureau, straw gas 
holds possibilities as automobile fuel. 
Cars have been operated by it experi- 
mentally, the gas being carried in a rubber 
bag. .One car carrying 300 cubic feet of 
the gas ran 15 miles with no other fuel. 
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Shoes Shined for a Penny 
by Slot Machine 


UST and mud are cleaned off the 
shoes of pedestrians in a jiffy by an 
ingenious penny-in-the-slot brushing ma- 
chine that recently made its appearance 
along the sidewalks and in public places 
of some of the large cities throughout the 
country. 

You simply place your shoe beneath a 
rotary brush at the base of the machine 
and insert a penny in the slot. The penny 
immediately operates a switch that starts 
an electric motor. The motor whirls the 
brush for a full minute while the customer 
adjusts his foot to the best advantage. 


Studio Bed Folds into Attractive Table 


COMBINATION table and bed 
that makes two rooms out of one, is 
one of the ingenious new furniture cqgm- 
binations devised for the small home. It 
requires no wall space and ean be used in 
any room. The double bed is complete, 
with springs, mattress, and bedding that, 
when folded into the table, are out of sight. 
The table is an attractive piece of fur- 
niture for the living room, in the daytime, 
without betraying the slightest indication 
that it can be converted into a bed. 
When unfolded, the top of the table is 
raised to form the head of the bed. The 
table legs support the head of the bed, 
while the foot rests 
on unfolding sup- 
ports. 

The bed is said to 
be four inches longer 
than the ordinary 
size and the same 
height from the 
floor. It is especi- 
ally designed for 
convenient use in 
small apartments, 
apartment hotels, 








or studios where space is limited. There 
is no need for a closet for bedding, since 
the table serves as a closet in itself. 


Dyed Shoes Poison Wearer 


tat dyed with materials containing 
aniline or nitrobenzine. will poison the 
wearer unless they are allowed to dry at 
least 24 hours before being worn, declares 
Prof. A. S. Lovenhart, chairman of the 
Department of Pharmacy at the Univer- 
sity of Wisconsin. The person so poisoned 
becomes blue, particularly on the lips and 
fingertips, he says. 























Above: The table unfolded to form a com- 
fortable double bed for the small apartment. 
The top of the table is lifted upward to form 
the back of the bed. The foot rests on two 
sets of unfolded supports as illustrated 








Folded into a table for daytime use_ 
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All-Metal Propeller 


AS A result of experiments with sound 
vibrations, S. A. Reed, of New York, 
an expert in acoustics, has produced what 
is said to be the first successful all-metal 


propeller for airplanes. The inventor 
claims it is little affected by atmospheric 
conditions and assures greater safety to 
aviators. 

The Reed propeller is of duralumin. 
Tests have demonstrated that, compared 
with a wooden propeller, it develops from 
two to five per cent greater efficiency in 


Driver Sleeps in Three-Wheel Touring Car 


ARROW 

roads, crowd- 
ed hotels, orstormy 
weather would 
concern but little 
the motor traveler 
touring in this odd 
three-wheeled car, 
exhibited at a re- 
cent motor carni- 
val in Germany. 

The hood abaft 
the driver provides 
sleeping accommo- 
dations. ‘The car 
has speed lines and 
is designed for 
cross-country tour- 
ing. 

Power from the 
small engine is 
transmitted to a . 
single drive wheel 
at the rear. 





O INSURE a proper level of oil in 
Ford crankeases, this device auto- 
matically feeds the fluid drop by drop 
from a three-quart reserve container. The 

















Demonstrating the automatic oil feed 


| sa 


for Airplane Safety 


straightaway flying, and from three to 
10 per cent in climbing. This is due to 
the fact that it is constructed of a single 
metal plate of uniform thickness, making 
it one working section. 

The danger of breaking a frail wooden 
propeller in flight always has constituted 
one of the principal hazards of flying. The 
duralumin propeller, it is claimed, can 
pass unharmed even through a hailstorm 
that would shatter a wooden propeller 
to bits. 


The streamlined hood provides sleeping quarters for the driver 


Automatic Oil Feed for Ford Crankcase 


oil is fed into the crankcase through a float 
chamber, containing a hollow metal float. 

This float controls an oil intake check 
valve at the top of the float chamber. As 
the level of oil in the crankcase is lowered 
—lowering the level in the float chamber 
correspondingly—the float opens the in- 
take check valve, permitting enough oil to 
enter to restore the correct level. 

When the surplus supply is exhausted 
and the level in the crankcase begins to 
fall, a wafer float in the lower part of the 
chamber operates an alarm connected 
with the magneto terminal. 





Cheaper Dynamite Made 
from Sawdust 


YNAMITE that can be manufactured 
cheaply from sawdust has been in- 
vented by Prof. William M. Dehn, Uni- 
versity of Washington, Seattle. He 
claims it will insure farmers of the Pacific 
Northwest a permanent and inexpensive 
medium for blasting stumps from logged- 
off lands. 
The State Grange is reported to be 
making plans for the manufacture and 
distribution of the new powder. 
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Gas-Jet with Safety Valve 
Prevents Accidents 


ACCIDENTAL asphyxiation is said to 
be impossible in rooms where gas- 
jets are equipped with a newly invented 
safety tip. So also are explosions of gas 
escaped from a 
jet carelessly 
left open. Gas 
can be released 
from the tip, 
even when the 
jet cock is on, 
only if a lighted 
match is held 
close to it. The 
action is auto- 
matic. 

An arrange- 
ment of fine 
wire, of a metal 
that contracts | 
and expands [i 
markedly with 
temperature 
changes, controls a ball that blocks the 
outlet of gas. As long as this wire is cold, 
the ball will allow no gas to escape. 

But if a lighted match is held near the 
jet tip, the heat will cause the wire to ex- 
pand, pushing the ball from the narrow 
opening it blocks. The gas then rushes 
through the tip. 








Match flame frees gas 





Portable Electric Motor 
Is Air-Cooled 


De iiainaorsabaly when an electric motor is 
running, it is considerably too hot to 
be held uncovered in the hand. A newly 
perfected portable motor, however, is pro- 
vided with a specially designed air intake 
that keeps it cool enough to prevent burn- 
ing the fingers. It is shown in the illus- 
tration below operating an electric shaper 
on a jewel case. 

This ingeniously designed little motor 
is said to develop one eighth horsepower 
and to run 8500 revolutions a minute 
under full load. Without a load, it runs 
18,000 revolutions a minute. It is said 
to develop more power for its size than 
any motor before designed. 
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Air-cooled motor driving a shaper 
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Road Paved with Cast-Off 
Solid Rubber Tires 


ROAD surface of rubber blocks cut 

from discarded solid tires has been 
laid in Bradford, England, as an experi- 
ment. The stretch of paving is in front 
of a court house, the proximity of which 
to the street always has made the noise 
of passing vehicles particularly annoying. 
The cost of the pavement, it is estimated, 
was about $3.75 a square yard. 

The rubber was stripped from the metal 
rims of the tires and cut into pieces about 
2% inches square by 11 inches long. The 
pieces are held in position with pitch or 
tar, as are the wood or stone paving blocks 
heretofore used. 























Electric Machine Does 
Welding or Forging 


HIS universal machine is said to com- 
bine an electric forging hearth, a 
butt-welding machine, a _ spot-welding 
machine, and an arc-welding machine. 
By turning the revolving portion, it is 
transformed from a spot-welding machine 
to a forging hearth. By inserting two 
plugs and attaching a lever, it becomes an 
arc-welding machine. 
Alternating electric current supplies 
heat and power. 
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Compact Cabinetmaker 
Does Work of 10 Men 


HE work of 10 men is said to be 
equalled by an unusually compact 
mechanical cabinetmaker, which requires 
only a one-horsepower motor. The ma- 
chine is declared almost as versatile as 
larger machines designed for similar pur- 
poses. 

The rip gage is used right and left, and 
also as a guard over the circular saw. The 
saw table will tilt to an angle of 45 degrees. 
A hand wheel adjusts the projection of the 
saw above the table. 

Pressure rollers hold work firmly on 
the table when planing is being done. — 





Ripping stock with the circular saw 














Old Blast Furnace Felled by 
Dynamite Discharge 


apm slender sticks of dynamite 
felled this blast furnace, said to have 
been one of the oldest and largest of its 
kind in the country, at Pottstown, Pa., 
when its owners decided that sectional 
dismantling would be too slow and costly. 

Eight hundred tons of masonry tot- 
tered with a grotesque, lazy motion, then 
crashed with an earth-shaking roar. 

A new furnace, embodying all modern 
innovations, will be upreared on the same 
spot. 

The above photograph shows the tow- 
ering structure just after the explosion. 





Gage Measures Rotating Work 


ie PERMIT measuring work while it is being 
rotated in a grinding machine, Philip §S. 
Arnold, of Flint, Mich., has invented an ingenious 


automatic micrometer gage. 


The gage, clamped to the bed of the grinder, is 
equipped with two jaws set so that an accurate 
measurement of the desired diameter will not 
cause any deflection of the recording needle. 
When the mechanic believes his work has reached 
- the required diameter, he grasps the handle, 


depresses the entire 
arm and presses on 
the grip. This low- 
ers the lower jaw 
and raises the upper 
jaw, thus permit- 
ting their adjust- 
ment so that the 
work is between 
them. 

By releasing the 
handle, the upper 
jaw takes a definite 
position with re- 
spect to the lower 
one, according to 
the diameter of the 
work. If the pre- 
viously set needle 
still registers zero, 
then the work is ac- 
curate. 

The arm swings 
in a loose joint. 
















GRIP OPENS 
JAWS 















Above: The mi- 
crometer gage, 
showing clamp that 
holds it to the bed 
of the grinder, and 
the operating 
handle and grip 





At the left: The 
gage jaws measur- 
ing the diameter of 
work while it is 
revolving im the 
grinding machine 
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Motorcycles Transformed into Mail Coaches 


T° MEET the situation created by the 
suspension of rail service to many 
parts of Germany, because of the coal 
famine, the German post-office depart- 
ment has made over several hundred 
motorcycles into odd, three-wheeled cars 


of the type shown above. Besides carry- 
ing mail, they more than support them- 
selves by conveying passengers. 

The motorcycle motor, of four cylin- 
ders, gives the car a maximum speed of 35 
miles. A second carburetor is built in 
front of the engine, which is exposed in 
front of the car. This carburetor uses a 
low grade of oil, which is preheated by 
th2 exhaust gases. Such a motor arrange- 
mn znt is said to make the operating costs 
less than half those of an automobile with 
the same capacity and speed. 


The car accommodates the driver and 
five passengers. Mail and packages are 
carried on the roof in a railed inclosure 
where they are out of the way of the 
passengers. 


Eagle a Model Husband 


HE married life of the American bald 
eagle presents a model of constancy 
to the people of the land of which it is the 
symbol, according to Prof. F. H. Herrick 
of Western Reserve University. But 
when the eagle’s mate dies, a new marriage 
is contracted and the new mate takes up 
its residence in the old nest, he explains. 
The same nest therefore may be used for a 
very long time by the successive members 
of the family partnership. 





Mechanical Secretary Takes Telephone Calls 


NEW instrument known as the 


telegraphon, recently has been put 
through successful tests in Germany in 


















Above: Listening 
to a_ telephone 
message recorded 


and repeated by 
the mechanical 
secretary. At the 
right: The business 
man dictates a 
letter into a mi- 
crophone on his 
desk, to be received 
and typed by a 
stenographer in 

another room ~ 


taking and recording telephone messages 
automatically, in taking dictation and in 
recording minutes of meetings. 

The machine combines the principles of 
dictating machine and the microphone. 
If a telephone call comes in during the 
absence of the one for whom the message 
is intended, the telegraphon acts as a 
secretary to take the call. Upon the re- 
turn of the absentee, he places a pair of 
receivers over his ears, turns on the ma- 
chine and hears the complete message. 

When used in the office for taking dic- 
tation, the machine can be placed near the 
stenographer’s desk 
in a distant part of 
the building while the 
dictator can remain 
seated at his desk. 

By the use of a 
microphone in the 
dictator’s office the 
sound of his voice can 
be amplified suffi- 
ciently for transmis- 
sion over the wires to 
the machine. This 
permits several peo- 
ple to dictate to the 
same stenographer. 








Floor Lamp and Talking 
Machine Combined 


IGHT and music are dispensed by the 
phonographic floor lamp pictured 
below. Removal of the top of the shade 
exposes the tone arm and record table. 
An electric motor beneath the fringe of 
the lampshade runs the talking machine. 
The amplifier is a 
small rectangular cham- 
ber, in which passages 
are partitioned to re- 







Placing a record on the talking lamp 


semble the mechanism of the human 
throat. The lamp bulbs under the fringe 
are lighted, as is usual, by pulling two 
silken cords. Plugging in the connection 
operates both lights and phonograph. 
Power and light for the combination 
device are obtained through a wall plug. 





—) 


All-Metal Hair-Brush Is 
Easy to Keep Clean 


HIS hair-brush is entirely of metal, 

the back and handle of aluminum 

and the bristles of fine, silvered steel wire. 

Strange as it may seem, the metal bristles 

are said to give a delightfully smooth sen- 
sation to the scalp. 

The back of the brush is perforated 
with slots which, besides giving extreme 
lightness, make it easy to clean. A brief 
bath of boiling water is said to cleanse the 
brush thoroughly. 

The makers claim the brush will last a 
lifetime, since it is unaffected by moisture, 
and that the effect of the wire bristles 
is beneficial to the scalp. 
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Motor Truck Moves Garage 
a Mile on Its Back 


eye a grotesque member of the tor- 
toise family, this motor truck re- 
cently traversed the streets of Ypsilanti, 
Mich., carrying a garage on its back. In 
this way the structure was moved more 
than a mile, resting on timbers placed 
across the frame of the car. 
The garage was lifted by jacks. 





Moving the garage by motor truck 





Filling Station Computes 
Gasoline Bill 


To quoted price of gasoline a gallon, 
according to grade, as well as the 
total cost of any specified number of gal- 
lons (from two to 15) at that price, are 
displayed for automobilists by a newly 
patented price semaphore for filling sta- 
tions. The twist of a key automatically 
alters the figures according to price 
changes. 

The device has a price range of from 15 
cents to 25 cents a gallon, including half- 
cent gradations. It is easily and quickly 
attached, and the numbers can be read 
by a motorist seated in his car 10 feet 
away. 























The gasoline price announcer. 282 
The table of prices at the right, 306 
computed at 231% cents a gal- 329 
lon, appears in the space oppo- 

site the column of figures indi- 353 


cating the number of gallons 
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How the giant machine, on endless treads, harvests peat and spreads it to dry 


Machines to Harvest Vast Canadian Peat Bogs 


|g tremnaggrd 40,000 square miles of peat 
bogs, from five to 10 feet deep, soon 
will be harvested in central Canadian 
provinces that, because they lie too far 
from the Dominion coal areas, have de- 
pended upon United States mines for 
fuel. To accomplish this, the Canadian 
government has spent nearly five years of 
research and more than $300,000 develop- 
ing machinery and a digging and drying 
system. 

The process consists of excavating, 
mixing, grinding, and finally spreading 
the peat on a drying surface in cut blocks. 
In from 30 to 40 days the fuel is suffi- 
ciently dried. The plant consists of four 
specially devised machines—an excavator, 
a belt conveyor, spreader and harvester. 

The excavator is a steel frame on end- 
less treads, supporting digging buckets 
moving on an endless chain. The ex- 
cavator can be adjusted to cut any de- 
sired depth and is highly mobile because 
of its ingenious caterpillar base. Only two 
men are required to operate it. 

The conveyor is 860 feet long, of fabri- 
cated box girder in 10 sections, also 
mounted on endless treads. A belt con- 


veyor runs through the box, carrying the 
peat to the treating mill. From the mill 
the belt conveys it to the drying fields. 

The spreader, also moving on endless 
treads, runs parallel and near to the con- 
veyor. The spreader has an extended 
hopper that is fed from the conveyor. 

The entire plant thus moves as a single 
unit on endless treads, cutting the peat 
and leaving full drying fields behind it 
as it advances. 





Fruit Made Sweeter by 
Sealing Up Cores 


B* SEALING up the blossom end of 
apples, pears, quinces, and crab- 
apples, sweeter and better flavored fruit 
can be produced and “core rotting” re- 
tarded, according to Prof. Brooks D. 
Drain of the Massachusetts Agricultural 
College. 

Since the core acts as a ventilator, the 
chemical changes that accompany ripen- 
ing occur most rapidly in the core part, 
resulting in decayed centers, he said. 
Closing the ventilator preserves the core. 


This Player Piano Is also a Banjo Instructor 


| germ proficiency on a mandolin, banjo, 
ukulele, or similar stringed instru- 
ment within a few hours is a result 
claimed by the inventor of a new player- 
piano music roll, which acts as a mechan- 
ical music teacher. 

It differs from the ordinary roll in that 
along the left margin, at varying inter- 
vals, are printed diagrams representing 
the upper section of the fingerboard of the 
instrument being played. On each dia- 
gram are printed 
numbers in circles, 
indicating where the 
fingers correspond- se 
ing to the numbers | 2 


are to be placed in ; aa a (oo a ne. 
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On the music roll ap- 
pear fingering diagrams 
for banjo or ukulele 





ment to the piano. 
Then he starts working the treads of the 
piano. As the first diagram comes into 
view, he places the proper fingers on the 
designated frets and strums. Each new 


diagram indicates a change in the chord. 
The words of the song are printed along 
the right margin, as on the ordinary roll. 

Several beginners can practise together. 
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i je teak-piling elephants of India, 
remembered by Kipling in ‘‘Manda- 
lay,” are threatened with extinction by 
the inexorable efficiency of man’s me- 
chanical servants. 

One of Burma’s largest lumber com- 
panies, after careful and extensive tests, 


Tractors Take Job of Elepha 











ee 


nts in India 


has adopted American endless tread 
tractors to pile the teak logs. The ma- 
chines are declared to be far cheaper to 
house and feed than the vast, leisurely 
elephant and to pile many more logs a 
day. Moreover, they are by no means so 
temperamental. 








*‘*Thermometer Clock’? Has 
only One Hand 


ESEMBLING a thermometer, an 
oblong clock with a single hand is the 
latest innovation in timepieces. 

The space between each hour number is 
divided into minute units. Smaller figures 
mark the 15-minute periods. A pointer 
traveling in a slot between the columns 
of figures, is attached to an endless chain 
actuated by a mechanism at the bottom 
of the case. 

When the pointer reaches the bottom, 
it turns and starts upward, pointing in the 
opposite direction. 





The oblong pe showing single pointer 














Paper Cabinet Saves Time 
for the Typist 


§ ioree sheets of paper, one for the 
original letter, one of carbon paper, 
and one for: the copy, are presented a 
stenographer in the proper order and po- 
sition at a touch of the lever on this newly 
patented cabinet. 

The usual way of storing these papers 
in the drawer of a desk often crumples or 
soils an expensive quantity. This is par- 
ticularly true of carbon paper. Often, 
too, the typist attempts_to use a slightly 
spoiled sheet, not noticing the defect per- 
haps until she has completed a letter. 


The Sea’s “Cold Wall’ 


HERE the Gulf Stream and the ice- 

berg-laden Labrador Current meet 

off the Grand Banks of Newfoundland, 

extreme differences in the temperature of 

the sea water often are observed over 

short distances. This dividing line is 
known as the “cold wall.” 

While on ice patrol duty, a United 
States coastguard cutter found itself 
across the ‘‘cold wall.”’ The water tem- 
perature at the bow was found to be 34 
degrees, while that at the stern was 56 
degrees. 








Case for Medicine Bottle 
Prevents Spilling 


HAvE you ever opened your trunk or 
suitcase at the end of a journey to 
smell a strong odor of medicine and see a 
brown or yellow stain straggling across 
some of your choicest possessions? This 
newly patented 
metal case is 
designed to pre- 
vent just such 
a catastrophe. 

The top of 
the metal case 
grips the bottle 
stopper. Be- 
hind a cork disk 
in this top is a 
small spring. 
When the top 
is snapped into 
place, it holds 
in the stopper 
securely, pre- 
venting the 
contents from 
leaking and 
doing damage. 














Cap holds the stopper 





Automobile and Airplane 
Combined in Model 


O DEMONSTRATE his idea of a 
combination automobile and airplane 
which, he hopes, will soar in the air as 
safely as it will travel the roads, John E. 
Longenecker, of Lititz, Pa., has built a 
model of his proposed machine, as shown 
below. 

On a standard auto roadster he has 
mounted airplane wings of the Curtiss 
biplane type, arranged so that they will 
fold when the machine passes along nar- 
row roads. 

An ordinary airplane propeller is 
mounted in front of the radiator and is 
driven by belt and pulley from the front 
of the crankshaft. The transmission 
mechanism is such that power from the 
engine can be made to drive either the 
rear wheels or the propeller. 
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An Electric Flashlight 
without a Battery 


SMALL electric flashlight that is 
said to require no battery, is lighted 

by hand operation of a spring lever on the 
side. It is de- 
signed for 
sportsmen, 
campers, 
motorists and 
watchmen, and 
for home use. 
It weighs only 
12 ounces and 
is less than five 
inches long,-fit- 
ting easily into 
the pocket. 
Since there is 
no battery to 
deteriorate, it 
requires no re- 
newal. 

Pressure of the fingers on a lever spins 
a magneto within, generating electricity. 
The spring returns the lever for another 
squeeze. 

The case is said to be waterproof so 
that it cannot tarnish or rust. 

















Lever runs a magneto 





Safety Goggles Attached 
to Eyeglass Rims 








is impossible. 


The recently patented type of goggles 
shown above now permits him to use 
glasses and goggles simultaneously. Each 
glass is separate and snaps on the frames 
of standardized 1 9/16-inch spectacles. 
The attachment is effected by a little clip 
on the inside of the goggle cup. This clip 
is said to hold with a bulldog grip, fasten- 


ing the goggles securely. 





HE Editor will be glad to supply, 
wherever possible, the names and 
addresses of manufacturers of devices 


mentioned in this issue. 








T= machinist whose eyes require 
glasses and whose job requires gog- 
gles for safety usually finds himself be- 
tween disagreeable alternatives. Ordinary 
goggles cannot be worn satisfactorily with 
glasses. So either he must forego safety 
for clear vision, or he must forego clear 
vision for safety. The latter choice often 
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Largest Bank Vault Door Four Feet Thick 


AID to be larger than any other door 
of its kind in the world, a giant bank 
vault door four feet thick, made of solid 
steel, recently has been installed in Cleve- 


-land, Ohio. 


The total weight of the entrance is 195 
tons. Weight of hinges alone on the door 


is 40,765 pounds, exclusive of bolts. The 
outside diameter of the door is 124 inches 
and the inside diameter 90 inches. 

So delicately adjusted is the mechanism 
of the door on its roller bearing, and so 
accurately is it designed that it can be 
swung easily by pressure of the hand. 





Ball-Shaped Gasoline Tank to Reduce Waste 


UILT in the form of a giant metal 
globe, a new type of storage tank for 
gasoline is designed to eliminate the 
losses resulting from the partial evapora- 
tion of the fuel. Such wastage is said to 
be unavoidable where the ordinary 
cylindrical tanks are used. Evaporation, 
by removing the most volatile part of the 
gasoline, degrades it. Where large quan- 
tities of gasoline are stored over a period 
of months, the total loss in evaporation 
becomes serious, in- 
cluding the very 
“cream” of the fuel. 
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The huge globe-shaped gasoline tank built of steel, nearing completion 


The new tank is constructed on the 
theory that such a shape distributes in- 
ternal pressure most evenly, variations in 
pressure being the most potent cause of 
evaporation. In the ordinary closed 
cylinder, the stresses due to pressure on 
the bottom are duplicated on the top, 
giving an end-to-end stress double the 
circular stress. 

This huge gasoline globe is 50 feet in 
diameter, weighs 140 tons and contains 
1250 tons of the fuel. 
It is built of steel and 
its seams are calked. 
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Mechanical Hands 
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Liquids cannot boil over, it is 
said, if this metal plate is 
placed, hollow side down, on 
the bottom of the vessel. The 
energy of boiling is controlled 
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An alarm bell rings when a 


refrigerator drip pan 
equipped with this device 
nears the overflowing point. 
The bell is actuated by a float 
that rises with the water. 
The alarm is wound by hand 


A handy type of electric dishwasher can be 
wheeled to the dining-room table for removal of 
When attached to the kitchen faucet a 


dishes. 
stream of clean water courses among the dishes, 
nat which are dried by warm air circulated by an AES dish 
A rubber vacuum hook electric fan. A wall plug supplies the power Six pointers on the dial ' 





that can be attached 
by suction to any 
smooth surface is said 
to support loads up to 
20 pounds. Since it is 
of solid rubber, it can- 
not injure the surface 





Dough will not stick to the rolling-pin, 
it is claimed, when this knitted cover is 
pulled over it and rubbed with flour. 
The cover can be removed and washed 








A sanitary mustard jar. Pressure on a 
finger grip ejects mustard in the 
quantity desired through a_ hard 
rubber stem. No spoon is required 


Two electrically heated rods 
over which the hair is wound 
in a figure eight are said to 
produce in half an hour an 
attractive wave that will last 
its wearer for 10 days 





of this metal milk- 
bottle cap substitute 
for the note to the 
milkinan. The dialis 
marked to indicate 
quantities of each 
dairy product desired 









Only one hand is required to operate 
this egg-beater. The alternate com- 
pression and recoil of the spring are 
said to beat up the eggs thoroughly 


Electricity from a light socket: winds 
this clock. When it runs down, an 
automatic mechanism releases enough 
current to wind it up once more 























Fitting snugly against the 
baseboard in bedroom 
closets, this compact shoe 
rack is designed to meet 
the problem of accessible 
room where footwear can 
be stored undamaged 





























A midget electric heater that 
can be hung by a hook wher- 
ever a wall plug is available, is 
handy for such+ purposes as 
drying a few clothes as well 
as for warming a spare room 
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Light Work for Housewives 


Heat in this new electric cooker is controlled 
automatically. All steam from cooking food is 
caught and condensed in the dome-shaped top 





To protect the housewife’s hands, these wooden 
safety tongs will lift clothes from the tub of 
scalding water or feed clothes to the wringer 
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A drying-pan such as this 
banishes the dish¢loth. 
Surplus moisture from 
washed and scalded dishes 
drips into the pan while 
the dishes dry. Racks of 
various sizes are provided 

















A broom of any size fits into 
this holder consisting of a 
metal shoulder opposite which 
is a pivoted wooden block with 
a point that pinches the broom 
handle as the weight of the 
broom pulls downward 
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Threading a needle 1s 
i simplified by a device 








with a tiny notch that 
is thrust through the 
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me 





eye. The thread then 








This compact gas-heated clothes-dryer is 
said to insure against the escape of fumes 
and to require no chimney connection 


is looped into the notch 
and drawn through 
the eye of the needle 
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The invention of a combination electric and 
coal range assures the housewife a cool kitch- 
en in summer and a warm one in winter 
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Sadan District Saved ey a “Coal | Mine | 


ITH dynamite, steam shovels, and 
locomotives, a coal company is 
following a rich vein of coal, only 10 feet 
below ground level, into the residence 
district of South Scranton, Pa. 
A straggling, ugly excavation gnaws to 
the very back stairs of the houses. And, 


despite repeated and violent protests 
from property owners to state and fed- 
eral authorities, the mining operations 
continue. 

For some years it has been known that 
Scranton is built upon ground which is 
rich in coal deposits. 


Heated Box - Substituted for Bedclothing 





How the lighted box covers sleeper 


EPLACING sheets, blankets, and 

quilts with a box open at each end 
and heated by four 40-watt lamps, Milton 
Fairchild, of Washington, D. C., believes 
he has rediscovered one of the hygienic 
principles which enabled primitive man 
to be rugged without doctors. 

Air holes in the box supplement the 
ventilation afforded by the open ends. 
The sleeper’s head remains outside. A 
blanket draped from the upper end of the 
box to his shoulders keeps the room in the 
darkness necessary to prompt and restful 
sleep. 

The lights supply warmth and, the in- 
ventor believes, many of the therapeutic 
values of sunlight. He is convinced that 
many ills are due to heavy bedding. 


Electric — Blown like a Whistle 





HIS electric flashlight 

never will go dark be- 
cause of an exhausted bat- 
tery. It hasn’t any battery. 
The user lights it by blowing 
through a mouthpiece. The 
inventor claims it cannot 
deteriorate by disuse, a 
feature making it a valuable 
convenience about the 
home. Often when a flash- 








OY) The turbine flashlight 


Home Stepladder Designed 
for Sure Footing 


HE stepladder commonly used about 

the house for such tasks as putting 

up window screens, hanging pictures, and 

painting window frames has been the 

cause of many a bad spill because of its 
uncertain support. 

To insure against the possibility of such 
accident, a Chicago inventor has devised 
a ladder that he claims gives sure support 
because of the unusually wide spread of 
the legs and a double bracing arrange- 
ment, preventing tipping or uneven 
balance. 

In addition, the ladder is provided with 
two wide steps at the top, affording ade- 
quate footing and greater assurance of 


security for the user. 











light is needed most, it is 
found to be dead. 

The wind current sent through the de- 
vice by the blowing revolves a small tur- 
bine that generates electricity. Two mag- 
nets, one on each side of the turbine, 
gather the electricity thus generated and 
it is carried to the lamp. 





AsouT 7,500,000 pounds of picric acid, a 
surplus war explosive, has been used by 
farmers in this country to clear 250,000 
acres of land and clear stumps from 
86,000 acres in cultivation. 











How the light is used by a cyclist 












The safety ladder, showing wide steps 





Iron Rust Costs Nation 
Billions Each Year 


USTING of iron and steel costs the 

United States about $3,000,000,000 

a year, according to a report recently 

made by J. Vipond Davies, president of 

the United Engineering Society, based on 

researches extending over a period of 12 
years. 

Investigations revealed that sea water, 
water in alkaline coils, or Water percolat- 
ing through “‘fills’” containing some kind 
of chemical wastes are the most common 
assailants of iron. They are discovered 
in the piping of water and sewage systems, 
tunnel linings, and similar structures. 

Certain kinds of soil and water also act 
upon cast iron, slowly softening the metal 
until it can be cut with a penknife. 
Strange to say, iron thus softened be- 
comes hard again when exposed to the air. 
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Game Scoring Simplified by 
Scientific Method 


CORING a game becomes a sort of 

pleasure, with an ingenious set of 
counters recently devised. At a glance, 
the scorer knows just how many counters 
of each color each player has, and how 
many of each color remain undistributed 
in the box. 

Similarly, the player knows from a 
glance at his rack of counters how many 
of each color he has left. The rods prevent 
his stack from being knocked over. 

Each rack has four rods, and each rod is 
graduated so that a number, indicating 
how many counters remain, always is 
visible just above the top chip. Each 
rack has a separate letter. In addition, 
there is a counting board, with letters 
corresponding to those on the racks and 
with holes in which pegs are inserted to 
indicate the number of counters issued 
each player. 








The counter racks and counting board 





Wood Blocks Shaped to the 
Hand for Penholders 


TT ordinary penholder is a needlessly 
uncomfortable device, according to 
Paul Vosburg, a German inventor, who 
has contrived various sizes and shapes of 
wood blocks for the same purpose. These 
are short and thick, with indentations to 
fit the fingers and palm of the hand. The 
pen points are inserted in the block in the 
same manner that they are fitted into the 
ordinary penholder. 

“‘Writer’s cramp” is said not to afflict 
any one who uses these blocks faithfully. 


Pl 


. Writing with wood block penholder 
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Norbert Casteret, young French scientist and 
swimmer, sitting beside a prehistoric model of 
a bear discovered by him in a watery cave in 
the Pyrenees. At the right is a cavern view 


Swimmer Finds Art and 
Writing of Cavemen 


N A 1300-foot cavern at the heart of a 
high, wooded foothill of the Pyrenees, 
Norbert Casteret, a young French arch- 
eologist, of Toulouse University, recently 
found what are perhaps the most remark- 
able specimens of prehistoric art ever re- 
covered, estimated to be 25,000 years old. 
A subterranean stream. flows through 
the cavern, winding through halls and 
passages that lead back into the bowels 
of the hill. In many places the roof of the 
cave dips down into the water, forming a 
barrier that for centuries has guarded the 
prehistoric secrets from the curiosity of 
science. Uncertain as to how long these 
submerged stretches were, no one ever 
had had the courage to swim through 
them. : 

M. Casteret, one of the ablest swim- 
mers in France, determined to undertake 
the submarine journey. Carrying a 
candle and matches in a rubber case, he 
plunged into the watery cavern, diving 
deep where the rocky roof descended be- 
low the waterline. 

After swimming nearly a mile he 
reached a dry gallery about 250 feet long. 





SN 


On the walls were engravings, made by 
flint instruments, of prehistoric animals— 
bison stags, mammoths, reindeer and wild 
horses. Also there were clay statues of 
animals, a large one of a bear and some 20 
smaller ones, mostly of horses, badly muti- 
lated by the drip of water from overhead. 

A clay figure of half of a woman’s body 
and some statues of tigers were found 
near by. Crude mural engravings, finger- 
prints, the claw marks of bears and mys- 
terious red ochre symbols marked the 
walls—prehistoric records of inestimable 
value. 





Safety Razor Sharpener Operated by Crank 





URNING a 

small crank of 
this unusual safety 
razor sharpener 
automatically 
strops both sides 
of the blade. The 
crank revolves a 
honing disk and. at 
the same time 
brings one side of 
the blade into con- 
tact with it, then 
the other. Thus, 
at every second 
turn of the crank 
the blade is com- 
pletely swung 

















aroundand turned. 


At every second turn of the crank the blade is reversed as shown above 


— 
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Electric Locomotive Victor in 


N A “tug-of-war” between an electric 
locomotive and a steam locomotive, 
during a recent test by the General Elec- 
tric Company at Erie, Pa., the electric 
had its way, pulling backward its unwill- 
ing antagonist, throttle open for full speed 
ahead, for a distance of half a mile. 

They were fit rivals. The electric 
victor is perhaps the most powerful of its 
kind ever built, and its steam opponent 
is one of the New York Central’s mighti- 
est. Picked crews directed them. 

The steam locomotive was allowed to 
start before the electric’s engineer touched 
his power lever. Almost immediately 
after he did so, the pair came to a slow 
stop. Then, straining in protest at every 
joint, the humiliated steam giant began to 











“Tus-of-War” 
move backward, pulled by its smaller ad- 
versary. 

A valuable feature of this latest of elec- 
tric locomotives, built for the Mexican 
Railway Co., Ltd.,is its ability to generate 
power and feed it to the power line when 
it is running downhill. This feature also 
brakes the train. 

This was demonstrated strikingly a 
few moments after the tug-of-war, when 
the steam locomotive was allowed to pull 
the electric one, the latter having its re- 
generation equipment ready. The pull 
corresponded to the impetus of a down 
grade and caused the electric locomotive 
to feed back into the power line a good 
part of the energy created by the steam 
engine’s pull. 





Ride Side by Side on Odd 
Tandem Bicycle 


OUNTING this unusual two-seated 
bicycle is the hardest part of riding 
it. But, once the riders are up, side by 
side, they are driven by four legpower, 
resulting in .greater »»eed and cruising 
radius than with the c” ‘inary bicycle. 
Balancing is said to be no more difficult 
than with the old-style front and rear seat 
tandem. 


Riding two abreast on the bicycle 














He Counts Dust Particles 
in the Atmosphere 


i pireanter eta and counting dust par- 
ticles from the air for the United 
States Weather Bureau is the daily 
specialty of J. F. Hand, government 
scientist. His instrument, shown above, 
also has been used on airplane flights to 
determine the dust content of air at vari- 
ous altitudes. 

Particles captured vary in diameter 
from .0002 mm., a size barely discernible 
under the microscope, to .0015 mm. 





Frog Carries Its Young 


FROG of the Andes Mountains that 
carries its helpless young in a pouch 
on its back, Indian fashion, was dis- 
covered by Dr. C. Kingsley Noble, of the 
American Museum of Natural History 
during a trip of scientific exploration to 


South America. How the pouch is formed, 


is a mystery, but there the little tadpoles 
dwell until ready to battle with life. 


Odd Land Boat Rowed by 
Oarlike Levers 


PROPELLED by two oarlike hand 
levers, and guided by a steering wheel 
at the rear that controls a single front 
wheel, an odd land rowboat is said to move 
at a speed considerably faster than a walk. 
The two levers are geared to two rear 
wheels. A single pull on both levers is 
said to propel the car the distance of 
several strides. 





**Rowing”’ the land boat with levers 





Electric Barbecue Cooks 
2000 Pounds of Meat 


| apirsiodely- sched cooked four 500-pound 

steers for crowds that attended an old- 
time barbecue at the annual Ephrata 
Roundup, at Ephrata, Washington, re- 
cently. 

In an open pit 32 feet long were sus- 
pended 12 heating elements, each of three 
kilowatts capacity. About 180 feet of iron 
wire were required for each element. 
Sheet iron deflectors were installed. Bars 
to hold the meat were placed 18 inches 
above the deflectors. 
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Thirty-Year-Old Engine 
Holds Speed Record 


LD ‘999,”’ queen of locomotives and 

holder of the world’s speed record 
for her kind, had her moment of glory 
recently at the railroad exposition in 
Grand Central Terminal, New York City. 
A. H. Smith, once her proud engineer, 
now president of the New York Central 
lines, is shown above at her throttle. 

The old speed queen was placed in 
service in 1893, 30 years ago. For years 
she pulled the Empire State Limited, the 
fastest New York Central train, exactly 
on schedule. One day she was given full 
steam and a wide-open throttle. She re- 
sponded with 11214 miles an hour, a 
record. It has stood since then. She was 
retired some years ago. 





Giant Organ Pipe Weighs 
More than a Ton 


A*™ ORGAN pipe weighing more than 
a ton was installed recently in the 
instrument being built in Liverpool Cathe- 
dral, England. The pipe is 33 feet long 
and three feet in diameter. The com- 
pleted instrumeut will be one of the 
largest in the country. 











Workmen moving the giant organ pipe 








Recent Publications | 
A résume of new books on 
science and invention | 

















Wireless of Today, by Charles R. Gib- 
son, F.R.S.E., and W. B. Cole, A.M., 
I.E.E. A non-technical explanation of the 
principles upon which wireless works and 
a description of the growth of wireless 
telephony and telegraphy from their in- 
ception until today. Illustrated. J. B. 
Lippincott & Co. 


Personality of Plants, by Royal Dixon 
and Franklyn E. Fitch. A popular botan- 
ical work, describing the wonders of the 
plant world in terms that express an 
analogy in human activities. Illustrated. 
Boullion-Biggs. 


Everyone’s Book of the Weather, by A. 
Francon Williams. A concise guide for 
the amateur weather prophet.  Illus- 
trated. The Macmillan Company. 


Weather Proverbs and Paradoxes, by 
William J. Humphreys, Ph.D., of the 
United States Weather Bureau. Ingeni- 
ous application of the well-known weather 
adages and saws to scientific forecasting. 
Illustrated. Williams & Wilkins Com- 
pany. 


Henley’s 222 Radio Circuit Designs. 
Written and edited by a large staff of 
radio experts. A handbook for the radio 
experimenter. Illustrated. Henley Pub- 
lishing Company. 


Science and Human Affairs, by Winter- 
ton C. Curtis, professor of zoology, Uni- 
versity of Missouri. A comprehensive ex- 
position of the humanistic aspects of the 
natural sciences. Illustrated. Harcourt, 
Brace & Co. 


The Atom and the Bohr Theory of Its 
Structure, by H. A. Kramers, University 
of Copenhagen, and Helge Holst, Royal 
Technical College of Copenhagen, with a 
foreword by Sir Ernest Rutherford. Ilus- 
trated. Gyldendak (London). 





Famous Pianist Invents 
Recording Mechanism 











A VEIN of inventive genius accom- 

panies the artistic talent of Josef 
Hofmann, the noted pianist. This genius 
he has directed successfully at the prob- 
lem of recording music on reproduction 
rolls. 

The invention with which he is pic- 
tured above records the delicate touch of 
a pianist’s fingers with such unerring 
fidelity that, it is said, no hand corrections 
on the master roll are necessary. Such 
hand corrections always have been costly, 
sometimes almost prohibitively so, and 
always have fallen short of precise faith- 
fulness to the original. 

















Uncle Sam/’s Greatest Gun 
Shoots 23 Miles 


A MONSTER cannon, capable of hurl- 
ing a 1560-pound projectile 23 miles, 
has been developed by the U. S. Ordnance 
Department. The famous Krupp gun 
that bombarded Paris during the Great 
War fired farther, but its missiles were 
much smaller. 

Moreover, the new American gun, 14 
inches and of 50 caliber, can be mounted 
on railway carriages. This mobility 
makes it far more deadly for most prac- 
tical military purposes. 

The great gun is shown elevated at an 
angle of 50 degrees. High elevations are 
necessary in firing such weapons because 
the trajectory of a projectile is an are, 
whose center is high. 


Red Men Prefer Red Color 


HE red man’s fondness for color is 

well known, but it has remained for 
Dr. T. R. Garth, of the University of 
Denver, to ascertain scientifically the 
color preferences of Indians in the South- 
west. 

Full-blood Indians prefer red to all 
other colors, then blue, violet, yellow, and 
white in the order named. White men, 
living in the same social and educational 
environment, preferred blue, then green, 
and then red. 
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Attacks Tuberculosis by Uncovering Hidden Germs 
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Above: Tapping drops of blood from a 
boy’s ear lobe for the Fornet test for tuber- 
culosis. At left: Making the blood test 


Dr. W. Fornet, founder of the Saarbriicken 
Micro-Biological Institute, who recently has 
launched a new attack on tuberculosis 


Peete ES, 





immunization. He concluded after con- 
siderable research that the destructive 
objects called tubercles actually were the 
disease germs wrapped in a thick resisting 
layer of fat. Ad PLANT surgery of a remarkable 


TRIPPING tuberculosis germs of 
protective coatings of fat may prove 
the long-sought way to conquer the 
“white plague,” according to Dr. W. 
Fornet, director of the Micro-Biological 
Institute at Saarbriicken, Germany, whose 
researches the medical world is following 
closely. 

Doctor Fornet was started on his in- 
vestigations by the long-known paradox 
that, although 90 per cent of all persons at 
some time are infected with tuberculosis, 
only one tenth of these die of the disease. 
In fact, most infected persons never know 
they have contracted it. Obviously 
Nature has immunized them successfully 
after the disease has attacked them. 

Doctor Fornet sought the secret of this 


Sunflower Plant Saved by 
Hairpin Surgery 


sort, accomplished with a little raw 
egg and a hairpin, Mrs. Zaida Edwards, 
of Omaha, Neb., has succeeded in trans- 


With ether vapor and specially de- 
vised apparatus, he succeeded in expos- 
ing the naked germ. With this he was 
able to get reactions and obtain a diagno- 
sis in the early stages of the disease, 
whereas in most cases the victims are 
necessarily ignorant of their condition, 
simply because the fat-incased germs do 
not respond to early diagnosis tests. 

Now that he has naked germs to work 
with, Doctor Fornet says he can obtain 
reactions to various tests more easily and 
decisively. 

















‘*Moonlight Movies’’ Filmed 
in the Daytime 


PERFECT illusion of moonlight is 

claimed for “night” movie films 
taken in the daytime through a light 
filter just invented by Virgil Miller, a 
camera man at Universal City, Calif. 
Three pieces of glass in this contrivance 
are said to filter from light entering the 
lens all but the rays that are found in 
moonlight. 

Strange effects result from its action. 
Red, which ordinarily photographs as 
black, appears white. Blue, which is 
white on the usual film, tends to black. A 
blue sky becomes black. 


k 
f 


Dp 
e 
f 


id 
i? 


ee ter 


Ai 
pravarss 


om 





Mrs. Edwards and her giant sunflower 
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forming a stunted, dying sunflower plant 
into a healthy giant—one of the largest 
plants of its kind on record in the United 
States. 

The story begins when it was only ‘two 
feet tall, and barely living. A worm, 
snugly ensconced in a large hole near its 
top, was sapping its life. A deft hairpin 
dispossessed the worm and cleaned the 
wound. Then the surgeon noticed that 
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Powerful Microscope Is Five 
Feet Long 


HAT is said to be one of the world’s 








largest microscopes—five feet long 
—has been completed by W. H. Reagan, 
of Los Angeles, Calif., who spent more 
than a year in calculating and perfecting 
its intricate design. Its powerful eye is 
claimed to reveal amazing detail in the 
minutest objects. 





Synthetic Wood Alcohol 


OOD alcohol, of which the United 
States produces 17,000,000 gallons 

a year, requiring the consumption of more 
than 2,000,000 cords of hard wood, can be 
made from natural gas, chlorine, and lime. 


Virgil Miller with his moonlight camera 








flies and ants were investigating the cav- 
ity. So she filled it with a little raw egg. 

Within less than 24 hours, she declares, 
the plant had grown two feet and its 
wound had healed. With astonishing 
rapidity, it continued tq ascend. Today 
it stands nine feet high and its flower 
measures seven inches across. 





BuTTER and butter substitutes are easily 
distinguished by a simple test. Hold a 
spoonful over the teakettle spout or at 
some distance above a gas flame. If the 
contents become a sort of foam, you have 
butter. Substitutes melt. 
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Dubbed Golf Shots Laid to 
Imperfect Balls 


ONVINCED that many a disastrous 

golf stroke, often one crucial in a 
championship tournament, should be held 
against the ball and not the golfer, Dr. 
B. L. Taylor, a Washington, D. C., den- 
tist, attacked 10 of the best-known 
brands with a vise, a mercury bath, and 
his dental X-ray. 

Only one ball of the 10 was found by 
the X-ray to have a perfect, round core, 
he reported. Yet a ball with an irregular 
core will not travel true to line. As soon 
as its velocity diminishes, it will tend to 
roll toward the side with the most weight. 

The same ball was the only one of the 
10 to pass the mercury test successfully— 
the only one that did not turn over or 
shift to accommodate uneven weight, 
when floated in the liquid metal. 

Remedial balance was attempted in 
several of the balls by a hypodermic 
injection, but the 
results were not 
wholly satisfactory. 
Moreover, use very 
well might cause a 
shifting of this in- 
jected material. 



















A golf ball under the 
X-ray, with photos 
showing lopsided core 








(top) and ballast 





injection (right) 


Using the jaws of a vise as a caliper 
gage to determine exterior roundness, 
Doctor Taylor found again that only the 
one ball of the 10 was perfect. Evidently 
failure to achieve roundness of core had 
doomed the remaining balls to surface 
irregularity, in spite of all remedial 
measures. 

The purpose of these researches is to 
establish a standardized ball for golf 


’ tournaments. 





The Tungsten Filament 


UNGSTEN filaments used in electric- 

light bulbs and vacuum tubes are coils 

of almost invisible wire only one thou- 

sandth of an inch thick, wound on a core 

of steel or brass only four one-thousandths 
of an inch through. 
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Feeding coffee to a rabbit in laboratory tests at the Massachusetts Institute of Technology 


Coffee Not Injurious, Investigators Find 


— has been tried and acquitted 
by the Massachusetts Institute of 
Technology, under the direction of Prof. 
Samuel C. Prescott, of the Department 
of Biology and Public Health. The ver- 
dict undoubtedly will be a popular one, 
for Americans use nearly 14 pounds of 
coffee annually per capita—or a total of 
1,398,176,000 pounds. 

The investigators, in a comprehensive 
laboratory research, subjected the chem- 
istry, microscopic structure, and micro- 


organisms of coffee to painstaking analy- 
sis. Finally, coffee was fed to rabbits to 


_ discover the effect upon living creatures. 


Following are the conclusions to which 
these experiments led the investigators: 

Coffee has a remarkably stimulating 
and fatigue-relieving effect, mildly in- 
creasing heart action and one’s ability to 
work, and aiding concentration. Unlike 
other stimulants, it produces no subse- 
quent depression and does not draw upon 
the body’s physical reserves. 





Your Body Is Losing 


= minutes from now, unless you eat 
or drink in the meantime, you will 
weigh less. In fact, you will weigh less a 
minute from now, because the body con- 
stantly is losing weight by evaporation 
and by loss of carbon. This carbon is ob- 
tained from your food and is lost by 
breathing, which combines the food with 
oxygen, forming carbon dioxid. 

Powerful but exceedingly delicate 
scales, devised recently by the Carnegie 
Institution, are now being used to mea- 
sure the sum of these losses. In one of the 


‘tests a man seated on the chair of the 


scales lost so rapidly that small weights 
had to be added steadily to keep the 
balance even. Most of this loss is by per- 
spiration, which usually is not noticed, 
except on hot or humid days or after 
unusual physical exertion. The stouter 
one is, the more weight is lost by per- 
spiration. 

Numerous interesting facts have been 
revealed by the new scales. The more 
clothing a person wears, the more rapidly 
does he lose weight, because of increased 
perspiration. A football player lost 14 
pounds in a game lasting 70 minutes. A 
marathon runner lost 814% pounds in a 
three-hour race. A varsity oarsman lost 
5% pounds in a four-mile race lasting 22 
minutes. In such extreme exertions, of 
course, a small part of the loss consists of 
burned tissue. The remaining loss is 
through breathing and perspiration. 

The scales also are finding invaluable 
use in hospitals as a means of measuring 
the activity of a patient’s bodily proc- 
esses. 
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Electric Speed Giant Shipped to France 


HE world’s fastest electric locomotive, 
which won its title with a 105-mile 
speed in recent tests at Erie, Pa., has for- 
saken its native land. It was loaded on a 
freighter recently, consigned to the Paris- 











Orléans Railroad, in France, which is 
electrifying 150 miles of its lines. 

The picture shows the locomotive in 
midair, as it was being slung aboard the 
vessel. 


Machine Performs the Work of Many Clerks 


MECHANICAL accountant and 
tabulator of amazing versatility 
driven by electricity, now performs the 
work of a small staff of clerks and book- 





























Above: The electrical sort- 
ing machine that classifies 
250 cards a minute for tabu- 
lation of business informa- 
tion. At right, the electrical 
accountant and tabulator 
that adds from two to five 
classes of information simul- 
taneously Its capacity is 
750 additions a minute 


AF 


keepers in a number of Eastern offices. 

Cards printed according to the informa- 
tion to be tabulated are punched by a 
special machine, with 12 dies, operated 
much asis a typewriter. The meanings of 
these dies vary with the requirements of 
the particular office. 

When a tabulation of certain informa- 
tion is desired, the cards are taken from 
the files and run through a sorting ma- 
chine; which selects certain ones or ar- 
ranges all according to any desired classi- 
fication. It classifies 250 cards a minute. 

This machine adds from two to five 
classes of information simultaneously. 
It also will sub- 
tract while adding. 
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New Twistless Blade for 
Insulated Screwdriver 


pirated insulated screwdrivers develop 
a twisting blade after a few months 
of use. To obviate this, the inventor of a 
new type of tool has bent the shank of the 














How blade is fastened in handle 


blade inside the handle to an irregular 
shape, with the idea of distributing the 
strain of twisting on the handle when it is 
turned under pressure. 

The handle of the screwdriver is of 
rubber. 





Transparent Minnow Trap 
for Fishermen 


A TRANSPARENT minnow trap, 
nearly a foot long yet weighing less 
than 114 pounds, is one of the new acces- 
sories for anglers. 

It is cylindrical in shape, sheeted around 
with a transparent material. An upstream 
opening narrows to a size just sufficient to 
admit a good-sized minnow. 

Entering water flows out through a per- 
forated galvanized iron plate at the 








Pouring water from catch of minnows 


funnel-shaped end of the trap. The trap 
stands on two pairs of wire legs and has a 
wire handle. 





Gelatin a Valuable Food 


HE food value of gelatin is far greater 

than is realized generally, according 
to the announcement of chemists of the 
Mellon Institute of Industrial Research, 
University of Pittsburgh, who recently 
completed a scientific investigation of the 
subject. 

The greatest benefit is derived, they 
say, when gelatin is combined with other 
foods such as cereals, bread, milk, eggs, 
and ice-cream. 
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Nine Collapsible Chairs 
to a Foot of Space 


ig ig of the newest type of collapsible 
chairs, when folded, would make a 
row less than a foot long. Each chair 


collapses to a thickness of one and a - 


quarter inches. 

These easily portable seats are espe- 
cially adapted for conventions, banquets, 
lectures, dances, or for camping. A num- 
ber of them can be carried conveniently 
on a motor camping trip. 

The damage done to chairs by moving 
them frequently is said to have been re- 
duced materially by the invention. They 
can be stored handily in halls in sufficient 
numbers to accommodate large crowds. 

Although of solid construction, the 
seats are said to be surprisingly comfort- 
able for folding chairs, each having an 
upholstered leather seat and a back rest of 
comfortable design, shown in the left- 
hand illustration. below. 

















Six chairs, when collapsed, make a row 
seven and a half inches long, as shown 





Our Bodies, like Engines, 
Must Be Cooled 


[* IT were possible to inclose a man so 
that while he could breathe, no heat 
could escape from his body, he would die 
quickly. 

Such is the announcement of Dr. T. H. 
Read, supervising mining engineer of the 
Department of the Interior, and F. C. 
Houghton of the American Society of 
Heating and Ventilating Engineers, who 
have completed an investigation of effects 
of heat on the body. 

In a series of experiments it was found 
that a dry-bulb and wet-bulb temperature 
of 112.5° F. could be borne for only 35 
minutes, even when the subject was at 
rest. A temperature of 100 degrees could 
be tolerated only 45 minutes. 

“The human body, like any other in- 
ternal combustion engine, must be cooled 
in order to function properly,’”’ says the 
report of the investigators. ‘Under 


. ordinary circumstances the air surround- 


ing people is enough cooler than them- 
selves to permit the heat generated within 
the body to be given off without difficulty. 
At higher temperatures, or when the rate 
of work with its corresponding generation 
of heat is high, the body cannot throw 
off heat fast enough, so it begins to 
sweat. Evaporation of the sweat cools the 
body.” 
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Steam Excavator Turned 
into a Pile Driver 


DRAGLINE excavator was used 

recently to drive piles in the con- 
struction of the Black Street bridge, at 
Hamilton, Ohio. As many as 52 piles 
were swung, spotted, and driven home, 
with an average penetration of 18 feet 
into gravel in a 10-hour shift. 

The bucket was removed and the pile- 
driver leads hung from the end of the 
boom with cable lashings. Thus the 
dragline became virtually a caterpillar- 
mounted locomotive crane handling a 
pile-driver. 

The pile-driver mechanism was attached 
to the hoist cable of the dragline so that it 
could be raised or lowered easily. 




















How the excavator was used to 
drive piles in building a bridge 





Testing-Stand Diagnoses Automobile Ills 


A DIAGNOSTIC testing-stand that 
detects and measures virtually all 
engine troubles in motor cars now is used 
in a number of Eastern garages. 

It consists of a chassis-testing dyna- 
mometer that measures the brake horse- 
power delivered to the rear wheels; a 


gasometer to determine the amount of 
leakage past the pistons; a flowmeter to 
measure gasoline consumption; a special 
gage to measure compression pressure while 
the engine is running; and a spray valve, 
condensing plate, and still to find speed 
of oil passing to combustion chambers. 

















Acar undergoing tests, showing instruments that detect and measure engine defects 
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Powerful Receiver Carried 
on Hiker’s Belt 


| Dye nelghanng with this radio belt, the 
hiker can carry with him, through the 
woods and over hills, or in a camp, the 
voices of noted men, the symphonies of 
famous orchestras, and the story of the 
day’s events. 

The apparatus, devised by Henry 
Farkouh, of New York City, is a powerful 
four-tube receiver, the parts of which are 


mounted on a narrow, shelflike baseboard 


fastened about the waist. 

The set is said to have sufficient sensi- 
tivity to operate a loudspeaker. It is 
claimed that broadcasting stations a 
thousand miles away can be heard with it. 





Rapio dances have become one of the 
most popular forms of entertainment in 
the Yukon during the past winter. Resi- 
dents of Dawson and many a small settle- 
ment along the Yukon River are reported 
to have tripped the light fantastic to 
broadcast music played by the best or- 
chestras in the United States. 
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The Man 


Who Sends Time 








OU—wherever you 
live in the United 
States—have heard 
him many a time over 
your radio set. He is 
Paul Sollenburger, of 
the United States Na- 
val Observatory, at 
Arlington, Va., the man 
who sends out the 
twice daily time signals 
—at noon andat10P.M. 
The sending appa- 
ratus of the Naval Ob- 
servatory is one of the 
most powerful in the 
world. Frequently it is 
in touch with Cordova, 
Alaska, and sometimes 
even with Europe. 
Many broadcast sta- 
tions retransmit Sollenburger’s signals on 
wave lengths within the range of the 
average receiver. Yet, because of the 





Paul Sollenburger, time signal operator at the Arlington station 


speed of radio waves, you hear the signals 
almost simultaneously with their trans- 
mission from Arlington. 




















A Changeable Rheostat 


NEW rheostat to fill the need for 
easy change from one resistance to 
another has been devised for fans who 
like to use dry-cell and storage-battery 
tubes interchangeably. All that is neces- 
sary is to replace the resistance cartridge 
with another one of the required value. 
Three standard cartridges of eight, 25, 
and 40 ohms are available to suit the re- 
quirements of various tubes and tube 
arrangements. 


Have You csi the Family Radio cnemcbany 





NE of the out- 

growths of the 
rapid advance of 
radio is the Radio 
Doctors’ Associa- 
tion, an organiza- 
tion of specialists 
in the curing of 
radio ills. The 
president of the 
association is Dr. 
eB S. Lewis, 
F.R.C., builder of 
the first set capa- 
ble of receiving 
the Government 
long - distance ra- 
diophone tests in 
1912. 

These acelin 
of ether waves 
serve radio manu- 
facturers and fans. 








inns Dr. H. S. Lewis, president of the Radio Doctors’ Association = 





New Variable Condenser 
for Finest Tuning 


N TUNING a radio receiver for the 

best results, it is desirable to have a 
variable condenser of the lowest possible 
maximum capacity, in order to afforda 
finer degree 
of variation 
between maxi- 
mum and mini- 
mum __capaci- 
ties. Yet the 
fact that vari- 
able eondensers 
come in fixed, 
standard sizes, 
makes fine re- 
ductions in ca- 
pacity range 
impossible. 

To overcome 
this difficulty, a 
new type of condenser is so constructed 
that any number of plates can be removed 
to lower the capacity range. The instru- 
ment finds its best use in experimental 
circuits, where the receiver must be 
adapted to widely varying conditions. 





Variable condenser 





Novel Type of Rheostat 
Is png Adjusted 


A*™ IM- 
PROVED 
form of Vernier 
rheostatin 
which the con- 
tact arm can be 
adjusted to any 
point of the re- 
sistance wire 
recently has 
been perfected 
by a manufac- 
turer of radio 
devices. 

The resistance wire is fitted in a helical 
groove on the cylindrical drum. 

An unusual feature is the fact that the 
wire can*be removed easily and anothe 
wire of a different resistance wound in its 
place. An adjustment takes up any slack 

















Adjusting the rheostat 
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The home we chose—a sturdy Dutch colonial house of six large rooms, sleeping porch and bath. Floor plans are shown below 


Adventures in Home Ownership 
Chapter I—-We Hunt a Ready-Built House 


By Phil M. Riley 


Noted American Authority on 
Architecture and Building 


O MOST of us the fun of hunting 
a house we can call our own is like 


the fun of going fishing, of sitting 
by an open campfire, or of hiking through 
unfamiliar country—it seems to be born 
in our flesh. In my time I must have ex- 
plored at least a thousand houses from 
garret to cellar. I have made the personal 
acquaintance of well-set-up houses, 
shoddy houses, slovenly houses; houses 
whose four walls have held a lifetime of 
happiness and comfort; other houses that, 
like unfaithful friends, promised only dis- 
appointment and regret. 

Yet even now the opportunity 
to “hunt a house’’—to open 
new front doors and find the 
surprises that lie within—brings 
the same old instinctive thrill of 
discovery. 


LIVING : ; 
So it was when I heard the nei \\ ; 
e ° DINING . \ 
voice of Marion Hunter on the posse ‘ bedroom Jet 
telephone. § i — 


“Believe it or not,” she was 
saying, “Jim and I are in your 
town to get us a home of our 
own. We figure we’ve been long 





was still the same Marion who used to 
lead us kids over treacherous floor beams, 
planking, and rafters in the old days, this 
was to be a merry house hunt. 

“Come on, you prodigals!’’ I almost 
shouted. “‘I’ll be waiting for you here 
with the car.” 

From the occasional news I had re- 
ceived, I surmised that they wanted a 
cottage or bungalow of six or seven 


- rooms, sufficient for them and their two 


small children. 

I found my guess was correct when Jim 
and Marion burst in upon me uncere- 
moniously on a tide of bubbling excite- 
ment. 

“Look here!”’ cried Marion almost be- 
fore we could exchange greetings. She 


was holding high‘a much crumpled sheet 
of paper. “I have a whole list of them, 
all the way from $7500 up. Pay your 
money and take your choice.” 

“Fine!”’ Ireplied. ‘‘That’s forethought. 
Let’s go.”’ 

We picked the nearest house on the list 
and soon were on our way. 

“Ooo! Look! Isn’t it a little beauty?” 
Marion exclaimed as the car stopped be- 
fore a newly built cottage of New England 
colonial design. 

“Tt sure is,”’ echoed Jim. There was a 
pleased, boyish gleam in his eyes. 

And it surely was. The whole exterior 
design of the house, with its clean white 
siding, its green shutters and green 
shingled roof, seemed to be arranged to 

invite the home seeker. It was 
set upon a roomy lot, about 75 










SLEEPING 

























feet wide and 150 feet deep, in a 
a newly developed and restricted 
residential section of the town, 
about 10 minutes’ walk from a 
railway station. The street was 
paved. Cement sidewalks were 
in.’ A cement driveway led to a 
neat little one-car garage in the 
rear. Small shade trees and 











enough paying out hard-earned 
cash to landlords. Could you 
spare us enough time to guide us 
away from the pitfalls?” 

Could I? If Marion Hunter 





shrubbery had been planted. 
The setting seemed to be ideal. 





FIRST FLOOR 


Floor plans of the Dutch colonial house shown above. 
between $8000 and $10,000, depending upon its locality 


SECOND FLOOR 


© The Architects’ Small House 
Bureau of the United States, Inc. 


But the pleasure of this first 
impression was eclipsed as we 
opened the front door and 


Gen. stepped into a small hall that led 


into a_ spacious living-room 
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extending the entire width of the house. 
On one side of the room two French doors 
opened to a large living porch. On the 
other side was a fireplace with a Colonial 
mantel. 

Marion stood in the center of the room, 
speechless with delight. 

“Oh, it’s lovely,” she gasped; “just 
what I’ve always wished for, fireplace 
and everything.” She was like a little 
girl playing with her first doll- 
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“A breakfast nook!’”’ Marion was danc- 
ing again. “I never dreamed we could 
have one! And a dear little entry with a 
door where the iceman can put the ice 
right into the box without even coming 
in!”’ 

It was the sort of kitchen to gladden 
any housewife’s heart. But what caught 


my eye was the arrangement of the cup- 
boards that formed a great long built-in 


was a series of low cupboards for pots and 
pans. The entire arrangement resembled 
the old-time butler’s pantry, even to the 
tall spindling arched faucets. What the 
builder’s purpose could have been, I can- 
not say, unless it was to catch the eye of 
the uninitiated. Marion, however, was 

not one to be so enticed. 
“This will never do!”’ was her comment. 
“Wooden drains, dark cupboards—bugs, 
mice, dirt.’”” She shook her head 





house. ‘“‘Look! The piano will 
just fit here, and the bookcase 
here’’—skipping from one end of 
the room to the other—‘“‘and the 
grandfather chair here, and—” 

She was visioning exactly how 
the room would look, dressed in 
its furnishings, while Jim stood by, 
smiling his pleasure, yet seeing 
little beyond the white plastered 
walls that he was scanning me- 
thodically. 











































An unusually attractive home of New England 
colonial design, with six rooms and bath. This 
house we passed up simply because of its evi- 
dent slovenly workmanship and poor materials 











SECOND FLOOR 


“You’ve got the right idea, 
Marion,” I told her, trying not to 
appear professional. “If every 
woman would think about the 
furniture and where she was going 
to put it, before buying a house, it 
would save a lot of grief later on.” 

Marion, absorbed in a survey 
of the fireplace, continued: 

“Won’t it be great, Jim, those 
cold winter evenings—”’ 





A Handbook on Home Buying 


Y ARRANGEMENT with the United States 
Department of Commerce, PopuLcar SciENCE 
MonrtTuxy is able to offer to its readers copies of the 
government booklet, “ 
cently published under the supervision of Secretary 
Herbert Hoover. 
This unusually comprehensive handbook, prepared 
after years of research by John M. Gries and James 
S. Taylor, of the Division of Building and Housing, 
U. S. Bureau of Standards, answers the many ques- Say, 
tions that are likely to confront the prospective home 
owner, and explains important safeguards i in buying. 
Copies of “How to Buy a Home” will be sent by 
the editor to our readers on request. 


How to Buy a Home,” 





sadly. “‘You just can’t keep them 
fresh and clean. Why didn’t that 
builder have sense enough just to 
put in a nice porcelain sink and 
forget about the other fixings? 
Maybe we can get him to do it for 
us.” 

We opened a door that gave 
entry from the kitchen to the 
cellar stairs. That cellar! Stag- 
nant water from the last rain lay 
in small pools on the uneven 
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FIRST FLOOR 


cement floor. The cement walls 


re- were dark and spotted with mois- 


ture. The window sashes, too, 
were water logged. 

“Not much of a place for a 
workbench or a laundry, I should 
” Jim remarked. 

“Yes, and you’d have to do the 
bailing act every time it rained,” I 
added. “‘Look here.”’ - 

I opened one of the windows 








“You see,” interrupted Jim 
with a sly wink at me, “we’ve 
already bought this house—with the em- 
phasis on the we. What I was interested 
in, though, was that big diagonal crack in 
the plaster above the door into the hall.” 

“Oh, is that all?’ Marion exclaimed, 
with a sigh of relief. “Why, we can 
easily fix a crack like that with putty.” 

It evidently was time to assert 


~ myself as official adviser. 


“Not so fast, young lady,” I 
said. “You haven’t begun yet to 
look at this house. Maybe we 
ean fix that crack with putty. 
Maybe not. Some cracks are 
just cracks, you know. And 
others— well, they’re holes that 
sometimes make all the differ- 
ence between the house you 
don’t want and one you do want. 

“But,” I addea quickly as I 
saw a momentary look of appre- 
hension on her face, ‘‘we’ll find 
out all about that later. Let’s 
move on and see the rest.” 

She soon forgot her fears as we 
crossed the hall into the cozy 
square dining-room with its 
built-in sideboard and china 
closet, its wide windows, and a 
door that gave access to another 
and smaller porch. Then on to 
the cheery white kitchen. 


transformed into a light, airy and beautiful home. 
cost of improvements would eat up the price advantage 


cabinet extending clear up to the ceiling. 
Each cupboard was fitted with glass 
doors. Beneath was a rather small 
enameled metal sink, bordered on each 
side by wooden drainboards extending in 
a counter effect the full length of the 
eabinet. Beneath the sink and boards 





With extensive repairs this roomy old dwelling could be 


Yet the 


and we looked out into the yard. 
Not only was the grading higher 
than the base of the windows, but it 
sloped gently toward the house. It was 
easy to see what happened every time 
there was a rain. The cellar became a 
veritable reservoir. And to make matters 
worse, there was no floor drain. The flood 
was heightened, too, by the fact that 
there were neither gutters nor 
leaders to carry away the rain 
that poured from the roof., 

“I’m afraid you'll have to be 
prepared for the worst,” I 
warned. “I have seen many a 
cellar like this.. In some cases 
the trouble has been remedied 
by regrading the whole yard, an 
expensive job. But here the 
damage goes further than that. 
If you examine closely, you'll 
find that the continual attack of 
water has caused the founda- 
tions to settle and crack. And 
this leads us back to the crack 
that Jim saw up in the living- 
room plaster—the one Marion 
wanted to putty. Did you 
notice that there were similar 
wide cracks in the dining-room 
and kitchen?” 

“But what have they to do 
with the cellar?” Jim inquired. 

(Continued on page 143) 
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How To Find the Combination 
for Tuning Your Radio Set 


By Jack Binns 


America’s Most Popular Writer 
on Radio 


OW can I get the best out of my 
receiver? 


Every owner of a radio set asks 
himself that question, irrespective of the 
type of set he has, factory built or home 
constructed. To answer it, we must 
acknowledge first of all that all radio 
receivers come within the scope of two 
main classifications—those that use re- 
generation, and those that suppress it. 
Next, we must determine which of these 
two classes applies to our own particular 
receiver. Then it will be 
an easy task to follow 
the cardinal points of 
tuning, which are: 


Rules of Tuning 


1. Remember always 
that the tuning dials of 
your receiver are like the 
sensitive combination 
dial of a safe or bank 
vault. They require pre- 
cise, careful manipula- 
tion. For every broad- 
casting station you wish 
to tune in there is a defi- 
nite combination that will 
give the best results. It 
is an excellent plan, 
every time you bring in 
a new station, to keep a 
permanent record of the 
tuning combination that 
opened in to your recep- 
tion. A suggestion for 
such a record appears 
on the following page. 

2. Do not force your set—there is a 
limit beyond which it cannot go. 

3. Do not let your set squeal, or you 
will waste precious energy and annoy 
your neighbors. 

4. Do not twist the dials rapidly. 
They should be moved very slowly and 
very carefully. 

5. In regenerative sets begin tuning 
for the station with regeneration at zero, 
and when the station is heard, increase 
regeneration until the signal is at its loud- 
est. 

6. Never increase the filament voltage 
of a tube above the value recommended 
by the manufacturer. Keep it below that 
point if possible. It is a matter of economy 
as well as efficiency. If in doubt, use a 
voltmeter across the terminals of the tube 
socket. 


Operating the Regenerative Receiver 


With these points in mind let us con- 
sider the correct method of tuning a 
regenerative receiver. Whether the set is 
a single, double, or triple circuit type, the 
main principles will be the same. 

The first thing to do, of course, is to 
turn on the filament rheostat. If you 


have a small voltmeter handy, connect it 
across the two filament terminals, and 
turn the rheostat until the needle registers 
five volts, then leave the rheostat at that 
setting. On dry-cell tubes the reading 
should be in accordance with the rating 
of the tube. 

In single-circuit sets the regeneration is 
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The tuning dials of your radio receiver are like the 

sensitive combination dial of a safe. They require 

careful, precise manipulation. For every broad- 

casting station you wish to hear there is a definite 

combination that will open the door of your set to 

the most satisfactory results in radio reception. 
Don’t be simply a dial twister 


controlled by a coupling or tickler coil. 
Place this coil so that the coupling be- 
tween it and the aerial coil is at about 90 
degrees. Now make the condenser and 
switch adjustments of the aerial circuit 
very slowly until the voices or music from 
the broadcasting station are heard. A 
little careful movement of the controlling 
dial of the condenser soon will show what 
position gives the loudest signals. 

As soon as this adjustment has been 
completed, the regenerative coil can be 
brought into closer coupling with the 
aerial coil, but this movement also should 
be made very slowly and carefully. The 
signals will increase in volume rapidly 
until they reach a point where the set 
“spills over’ and goes into oscillation. 
Come back immediately to the : position 
just preceding that, because it.is in this 
position that your set is in its most effi- 


cient condition. If the signal strength 
does not increase as the coupling is 
tightened, reverse the leads to the tickler 
or rotor coil. 

There seems to be a general opinion 
that double-circuit regenerative receivers 
do not radiate and cause interference with 
other receiving sets in the neighborhood. 
This is untrue. Double- 
and triple-circuit regen- 
erative sets can be 
equally as annoying as 
; the single-circuit type. 

In tuning such circuits, 
it is best to keep the 
coupling between the 
primary and secondary 
coils as loose as possible 
until the station desired 
is heard. After that the 
coupling can be increased 
gradually, but in this 
case, of course, readjust- 
ments will be necessary 
in other parts of the set 
in order to clear up the 
signals. 


The Squeal Maker 


Perhaps the greatest 
trouble from radiating 
sets is caused by the in- 
herent desire of the oper- 
ator to get a little finer 
adjustment from his set. He is never 
satisfied, but must continue to fuss 
with the controls. This is an extremely 
bad habit, becduse it invariably causes 
the terrific squeals heard in other re- 
ceiving sets in the neighborhood. It 
spoils the enjoyment not only of 
neighbors, but also of the fan who is 
forever tinkering with his dials. As 
soon as you have a good adjustment 
with the desired broadcasting station, 
leave your set alone. Then it will 
give you maximum efficiency. 

Should you hear any sign of a 
whistle or other noise in your set, and 
you are reasonably convinced it 
is not coming from the transmitting 
station, reduce your filament current 
by making a slight adjustment on the 
rheostat controlling the detector tube. 
If this does not remove the trouble, then 
adjust the regenerative coil. The reason 
for this is a very important one: 


When the Set Is Too Sensitive 


Putting your set into a too sensitive 
condition causes the set to howl and 
whistle at the slightest provocation. 
When your set whistles, you are using up 
too much energy from the storage or dry 
cell battery to light the filaments, or are 
using too tight coupling between tickler 
and tuning coil. 

For the single-circuit receiver there is 
always one best combination of dial set- 
tings for every transmitter. That combina- 
tion will be found by tuning the aerial cir- 
cuit first before touching the regeneration. 
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Consider now the tuning of receivers 
where regeneration is deliberately sup- 
pressed—the neutrodyne, the superdyne, 
and transformer-coupled radio-frequency 
amplifiers. All utilize the principle of 
amplifying the carrier wave of the broad- 
cast stations before detection is accom- 
plished. In the neutrodyne this is accom- 
plished by opposing two _ capacities 
against each other; in the superdyne by 
opposing two magnetic fields, and in the 
transformer-coupled radio fre- 
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as much as possible. This adds losses to 
a set. Never put a condenser inside a 
coil, no matter how much space you de- 
sire to save. In aerial circuits it is always 
best to have the aerial condenser in series 
with the aerial tuning-coil. The movable 
(or rotor) plates of the condenser should 
be joined with the aerial, and the station- 
ary plates of the condenser with the coil. 
The use of a shield then is unnecessary. 

Where a double circuit is used with a 





coming loose inside, otherwise you will be 
troubled with noises in your set for the 


rest of its life. If a compression type of 
leak is used, make sure there is no possibil- 
ity of looseness. 

A well-designed variable pencil marking 
is as good as anything. If such a leak is 
used, adjust it for the tube employed as a 
detector, and when the best position is 
found, leave it alone. The same is true 
for the grid condenser. Remember that 

when a grid leak is used—whether 





quency by introducing resistance 
in the circuit. 

In tuning the neutrodyne, the 
three controlling dials always 
must be set at the same points for 
any particular station. An im- 
portant point to remember, how- 
ever, is that under no circum- 
stances should the filament cur- 
rent be too high. Otherwise the 
neutralizing balance of the set 
may be upset, producing regener- 
ative squeals. High filament cur- 
rent is unnecessary, spoils recep- 
tion, and is costly. 


Tuning the Superdyne 


The best way to tune the super- 
dyne is to place the negative feed- | 
back coil at maximum coupling so 
that there is complete neutraliza- 
tion, then tune the aerial and 
plate condensers slowly and care- 
fully until signals are heard. If 
this rule is followed, the set never 
will squeal, and the best possible 
results will be obtained. Here, too, 
the filament current should be 
kept as low as possible consistent 
with good reception results. 

In transformer - coupled 
radio-frequency amplifying 
sets, regeneration is con- 
trolled by a potentiometer 
placed across the filament 
battery. This is so connected 
into the circuit that it con- 





SWITCH { 


radio-frequency tubes, and is 
said to control the amount of 
positive or negative bias on 
the grids. The potentiometer 
also dampens out any possible 
regeneration by adding re- 
sistance to the grid circuits. 

Since resistance causes losses in any re- 
ceiver, we are really using one evil in this 
case to overcome another that happens to 
be slightly worse. The problem, then, in 
radio-frequency amplifiers using fixed 
transformers is to keep the resistance as 
low as possible, while preventing regenera- 
tion in the amplifier. The best way to do 
this is to keep the filament current as low 
as possible. Thus we can reduce the 
amount of resistance actually being used 
in the grid circuits, and thus approach 
a closer negative bias on the grids with- 
out the set going into oscillation, 


Losses Caused by Shielding 


Amateurs long have called the poten- 
tiometer a “‘losser.”” This is a very apt 
phrase because it expresses the actual 
function of the instrument. 

While on the subject of losses it would 
be well to point out to fans who make their 
own sets that shielding should be avoided 





1. Call letter WDAP 
2. Location CHICAGO, ILL. 
3. Owner of Station CHI. BD. OF TRADE 
4. Distance 700 
5. Wave length 360 
6. Kilocycles 830 
7. Power of station (in watts) | 1000 
8. Date received Vaog/oy 
9. Hour received I}. PM. 
10. Circuit Used REG ONE-TUBE 
11. On what stage received DETECTOR 
12. Phones or loudspeaker LOUDSPEAKER 
13. Good, fair or poor FAIR 
14. Settings 
Dial 1 60 
Dial 2 47 
Dial 3 82 
Switch 1 SWITCH PT. } 
Switch 2 SWITCH PT. 2 
Switch 3 SWITCH PT 1 
ee ee RATHER CRITICAL, |, 








The table above suggests a useful method of keeping a permanent 
tuning record of each broadcasting station you bring in. By divid- 
ing paper into lined columns, one column for each station, and jot- 
ting down notes opposite the numbered headings, as indicated, you 
will have an invaluable chart of tuning combinations for reference 


condenser across the secondary coil, the 
stationary plates of the condenser should 
be connected with the grid side of the coil, 
and the rotor plates with the filament 
side. No shield then will be necessary to 
protect the set against- body capacity. 
We now come to a consideration of the 
detector tube—which after all is the most 
sensitive element in a receiving set. The 
use of modern hard tubes has eliminated 
much of the extra sensitivity and allows 
for more stable operation, since these 
tubes are not at all critical to filament 
current and plate voltage. It is impera- 
tive, however, that not more than 45 
volts be placed on the plate of a detector 
tube. Experimentation soon will deter- 
mine which is the best voltage to use there. 
A well-constructed mica variable con- 
denser can be employed as a grid con- 
denser with maximum results. A variable 
grid leak also may be used, but great care 
must be exercised in choosing it. Do not 
take one that shows any possibility of be- 





it is of the fixed or variable variety 
—the return lead of the detector 
tube grid circuit must terminate 
at the positive side of the A bat- 
tery. 

There are many little details in 
the audio-frequency side of a re- 
ceiver that materially affect the 
efficiency of aset. No matter how 
perfectly the radio-frequency and 
detector side of the circuit may be 
constructed, efficiency will be 
completely destroyed if the audio 
amplifier is not constructed cor- 
rectly. Moreover, serious distor- 
tion will be experienced. 


Use of the C Battery 


With the new type of low-con- 
sumption filaments in all modern 
tubes, it is imperative that a C 
battery be used on the audio am- 
plifiers, where more than 45 volts 
are put on the plates of the tubes. 
Do not forget, however, that if 
you can obtain sufficient volume 
with 45 volts, it is extreme folly to 
increase the voltage. The reason 
is that, in accordance with Ohm’s 
law, the current drain from 
the B batteries will be in- 
creased the moment we add 
more voltage, and _ conse- 
quently their life will be 
shortened. 

Naturally there are many 
cases where sufficient volume 
cannot be obtained to work a 
loudspeaker satisfactorily be- 
low 90 volts. In such cases a 
C battery is absolutely neces- 
sary, and it should be at least 
414 volts in value. 

In the audio-frequency side 
of a receiver, the rheostat 
always should be placed in the negative 
side of the filament, and the connection 
from the secondary of the audio trans- 
former should be joined to the negative 
filament lead at some point between the 
battery and the rheostat. 


One Battery for Both Stages 


A C battery, when used, should be put 
in at this point. In other words, the posi- 
tive side of the C battery should be 
joined with the negative lead of the fila- 
ment circuit at a point between the rheo- 
stat and the A battery, and the negative 
lead from the C battery then should be 
joined with the filament side of the audio- 
transformer secondary. One C battery 
may be used for both stages of audio fre- 
quency, provided the instructions given 
above are fully followed. 





Next month Jack Binns will tell how 
to select radio parts to get best results. 
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How to Build a Loudspeaking 
Three-Tube Radio Receiver 


HAT is the _ ideal 
three-tube receiver 
for home construc- 


tion? This question has called 
forth volumes of letters from 
radio fans who like to build 
their own sets and to experi- 
ment with various types of 
instruments. 

It is generally conceded 
that a receiver, to be efficient, 
must be a good distance- 
getter, simple to operate, 
with loudspeaker volume on 
distant stations. It must be 
so simple to construct that it 
will not require weeks or even 
months of time to put it on an 
operating basis. 


The Ideal Circuit 


In constructing a_ three- 
tube receiver there is at least 
one type of circuit that, if 
correctly designed, meets 
these requirements and as- 
sures satisfaction. It is the 
Armstrong three-circuit hook- 
up—a circuit that has stood 
the test of time, and has won 
a reputation for ease of con- 
struction, efficiency, and sim- 
plicity of operation. 

As shown in the wiring 
diagram at the bottom of this page, the 
circuit consists of inductively coupled 
primary and secondary circuits with 
tickler coil feed-back for regeneration. 
Vernier variable condensers of .0005 mfd. 
capacity usually having 23 plates, are 
used across primary and secondary cir- 
cuits to provide for fine tuning. 


Winding the Tuning Elements 


The primary and secondary coils are 
wound on the same tube, and regeneration 
is provided by the rotor of the vario- 
coupler which acts as a tickler coil. 

Concentrating the tuning elements in 
this manner allows plenty of space for the 
other parts and wiring. Since all the tun- 
ing coils are close together, long, straying 
wiring is unnecessary to connect the de- 
tector unit, and it is in this way that 
interaction between circuits is eliminated. 

Variation in coupling can be ob- 
tained by shifting the switch arms 


Fig. 1. 


By Joseph Calcaterra 


Radio Editor of POPULAR SCIENCE MONTHLY 









Fig. 2. 


parts. 


iarity in tuning is obtained. It is advis- 
able, therefore, to give the receiver a 
thorough trial for at least a week before 
attempting to make any changes. 

By using a 7 by 24 inch panel it is pos- 
sible to arrange the parts as shown in Fig. 
2, so as to permit complete separation of 
grid and plate circuits. To facilitate con- 
struction and wiring, all parts in the wir- 
ing diagram have been numbered to cor- 
respond to the numbered parts shown in 
the rear view photograph of the receiver 
(Fig. 2). 

Numbers 1 and 2 are the aerial and 
ground posts respectively. Numbers 3 
and 10 are .0005-mfd. Vernier variable 
condensers. Most 23-plate condensers 
have this capacity. Since the tuning of 
the set is very sharp, it is absolutely neces- 
sary that the Vernier type of condenser 
be used. 

Numbers 4, 6, and 7 are inductance or 





Rear view, 
showing position of 
All parts are 
to corre- A 
spond to the numbered 
parts in the wiring 
diagram shown below 


numbered 


tap switches. Number 4, 
which is hidden from view by 
condenser 3, is a four-point 
switch and is used to vary the 
number of turns of the pri- 
mary coil 5A. Number 6is a 
four-point switch with which 
the first four taps of the sec- 
ondary coil are connected, 
and No. 7 is a three-point 
switch with which the last 
three taps of the secondary 
coil are connected. 


The Special Tuner 


Number 5 is the special 
tuning unit. This unit is 
similar to a standard vario- 
coupler in general appear- 
ance, but different in actual 
construction. The winding 
A forms the primary induc- 
tance of the tuning system; 
the winding B forms the sec- 
ondary inductance, while 
winding C on the rotor serves 
as the tickler coil to provide 
regeneration. 
standard variocoupler 
having a stator tube from 3% 
to four inches in diameter, 
and at least four inches long, 
can be rewound, or, as was 
done in this case, a special 
coupler can be made at home. The stator 
tube of this variocoupler was four inches 
in diameter and 41% inches long. The 
secondary winding was started one half 
inch from the top end of the tube and 60 
turns of No. 22 D.S.C. wire were wound 
on, taps being taken at every 10 turns. 
Counting the two ends of the winding, 
this made seven taps in all. 


Method of Tapping Coils 


The taps were taken at the right of the 
coupler, looking at it from the front, and 
were made in a straight vertical line 
about 11% inches to the right of a center 
line dropped from the front end of the 
rotor shaft. This brought the taps within 
easy reach of the switch points of switches 
6 and 7 and greatly facilitated connections 
of the taps with the switch points. 

The beginning of the primary winding 
was started one quarter inch be- 
low the end of the secondary coil. 


Front view of the three-tube receiver, showing panel layout 





of switches 6 and 7 to the upper 
or lower portions of the secondary 
coil. This varies the distance 
from the portion of the secondary 
coil between the two switches to 
conse- 
quently makes the coupling loose 
or close, depending on whether 
the upper or lower portion of the 
secondary coil is included between 
the switches. 

Since the receiver is very sharp 
in tuning—a desirable feature in 
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Forty turns of No. 22 D.S.C. wire 
were used on this winding and taps 
were also taken at every 10 turns. 
The taps were made in a vertical 
line down the side of the vario- 
coupler, but in this case they were 
made on the left-hand side so as to 
be close to the switch points of 
switch 4. 














The C winding consists of 40 
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.& inccupes cos A,B, ano C 


is not absolutely necessary that 
D.S.C. wire be used, or that the 





eliminating interference — some 
practice is required before famil- 


Wiring diagram of the three-tube receiver, with parts num- 
bered to correspond to those shown in the rear view (Fig. 2) 


size be exactly No. 22. Single or 
(Continued on page 138) 


turns of the same kind of wire. It 
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Mechanical Gearless Transmission 
British Inventor Applies Pendulum Principle in New System 





EARSHIFT _ trans- 
G mission for automo- 

biles may be made 
obsolete within a few years 
by a revolutionary new in- 
vention that connects the 
engine with the driving 
wheels without the use of 
any gears whatsoever. It is 
the work of George Con- 
stantinesco, a distinguished 
British engineer. 

The astonishing claims 
made for this invention, 
which is said to accomplish 
what automotive engineers 
have been attempting for 
years, comes with excep- 
tional authority because of 
the fact that Mr. Constan- 
tinesco has achieved a bril- 
liant record of invention, in- 
cluding the revolutionary 
timing gear that allows a 
machine gun to fire between 











the whirling blades of an 
airplane propeller. 

In discarding traditional 
theories of speed conver- 
sion, Constantinesco claims 
to have eliminated the in- 
efficient and troublesome 
auto gears, forward and 
reverse, the clutch and the rear axle 
drive system. 

Like other automobile transmission sys- 
tems, the reciprocating motion of the 
pistons turns a main power shaft. By 
means of a crank and three links, the 
motion of this shaft is transmitted through 
an oscillating flywheel directly to the 
final drive shaft. It is in this system 
of links, a crank, and an oscillating 
flywheel that the invention centers. It 
is best understood by using a cane 
with a large and heavy knob as an 
analogy. 

With one hand hold such a cane by the 
tip, the knob down, and press slightly 
against the side a few inches below where 
you are holding it. The 


George Constantinesco (center) demonstrating 
his new gearless transmission system with the 
aid of an electric motor (at left) and a brake 
drum (at the right). 
transmission mechanism, the operating prin- 
ciple of which is shown in the diagrams 


In the center is the pivot 


to the oscillating fly- 
wheel, which acts pre- 
cisely as would an or- 
dinary pendulum—that 
is, it swings back and 
forth instead of turning 
all the way around. 
When the motor is 
running slowly, the im- 
pulses delivered to the 
flywheel correspond to 
the first slow pressures 
on the cane. The pen- 
dulum merely swings back and forth, the 
movement at the pivot being too slight 
to affect the wheels. But as the motor 
accelerates, the pendulum swings less and 


pivot, 





WHEEL SWINGS 


When the engine is running 
slowly, the flywheel swings 
like a pendulum, while the 
connected 
links with the drive shaft, 
remains motionless 


less, and the pivot, corre 
sponding to the hand that 
held the cane, moves more 
and more. Should the speed 
become great enough, the 
pendulum would becomesta- 
tionary, and all the motion 
from the power shaft would 
become motion of the pivot. 
The motions of the pivot 
are transmitted through a 
ratchet wheel to the shaft 
that drives the rear wheels, 
In this manner, the greater 
the power developed by the 
engine, the greater the 
movement of the pivot and 
the greater the speed trans- 
mitted by the pivot, through 
the ratchet, to the wheels. 
Obviously, the motor can 
idle while the car is standing 
still, if it is run so slowly 
that the pivot moves but 
slightly, the power being 
used up by oscillations of 


MOVES 





WHEEL 
STATIONARY 
When the engine is running 
at high speed, the flywheel 
remains motionless, while 
the pivot moves to turn the 
sprocket wheel attached to 

the drive shaft 


through 


the flywheel. Accelerating the motor di- 
minishes these oscillations, and increases 
the movements of the pivot. These are 
transmitted to the driving shaft. 

A single lever, the design 





knob will swing slowly, like 
the knob of a pendulum. 
Now press, with increasing 
force and frequency, on the 
same point. The knob will 
attain a certain speed of 
swing. After that it will 
swing less and less as the 
force and frequency of your 
pressings increase. But the 
hand holding the tip will be- 
gin to move more and more. 
Ultimately the knob will 
remain stationary and the 
hand holding the cane will 
move with strong, regular 
impulses. 

The hand that exerts the 
pushes against the cane 
corresponds to the link from 
the main power shaft in the 
Constantinesco _transmis- 
sion. This link trans- 
mits power from the shaft 


scored. 





diseased cylinder or valve. 





The Pulse of Your Car—You can learn to diagnose the ills of your 
engine from the action of your spark plugs, just as a doctor detects 
your bodily ailments by feeling your pulse. Your car may have a 
It is the spark plug that tells the tale. 

Some people have an idea that if they remove and clean the 
spark plugs every few hundred miles, they have done all that is 
necessary. This isa mistaken notion. If your plug fouls, it is more 
important to go to the root of the trouble than simply to clean it. 

See that the valves all seat properly. 
tappet does not allow the valve to close, with the result that 
compression is lost and the gases in the cylinder do not burn up 
completely. 

It is possible that the piston rings are worn or the cylinder is 
In either case oil will come up into the combustion cham- 
ber and settle in the form of a heavy smudge over the plug points. 

Leave the plugs in place until the engine indicates trouble. Then 
remove the cause. 


It may be that the valve 


of which has not been re- 
vealed, controls forward, re- 
verse, and neutral. This 
lever merely shifts the links 
without disengaging any of 
them, and operates no gears. 
Thus there are no gears to be 
stripped, it is claimed, and 
greater efficiency is obtain- 
ed. The mechanism for this 
system, the inventor asserts, 
will require no more space 
than the present gear boxes, 
and will weigh even less. 
Since power cannot be 
transmitted backward 
through this system, cylin- 
der compression cannot be 
used for braking. The in- 
ventor considers, however, 
that because of the effi- 
ciency of modern brakes 
this will be no real handicap 
in the operation of a car. 














yn 


2 


, corre- 
1d that 
2s more 
e speed 
zh, the 
me sta- 
motion 
| would 
e pivot. 
ie pivot 
ough a 
e shaft 
wheels, 
greater 
by the 
er the 
vot and 
1 trans- 
through 
vheels. 
tor can 
tanding 
slowly 
ves but 
being 
ions of 


IGH 
SPEED 


SHAFT 


OCKET 
RNS 


ak 
DNARY 
nning 
wheel 
while 
n the 
ed to 


otor di- 
creases 
nese are 


e design 
been re- 
yard, re- 
1. This 
he links 
r any of 
oO gears. 
ars to be 
ed, and 
obtain- 
for this 
asserts, 
e space 
hr boxes, 
h less. 
not be 
kward 
, cylin- 
nnot be 
The in- 
owever, 
he effi- 
brakes 
andicap 
bf a care 





- you also can do by get- 





POPULAR SCIENCE MONFHLY 


77 


Save a Fourth of Your Gasoline 


How to Get Greater Power from Your Car with Less Fuel 


By F. A. Platte 


Department of Physics, Columbia University 


ETURNING from an _ 1100-mile 
R motor tour not long ago, I chanced 
to tell a friend that I had the gas 

tank filled only four times while away; 
in other words, that I 
had used about 60 gal- 


ignition shut off and without stepping on 
the brake: It was a gradual slope, and the 
weight of the car was sufficient to keep it 
going as fast as the law allowed, while the 
compression of the motor was sufficient to 
prevent the car running away without my 
having to wear down the brake lining. At 








lons—approximately 18 
miles to the gallon. 

“Do you expect me 
to believe that?’ he 
demanded. “A seven- 
passenger car, fully 
loaded, averaging 18 
miles to the gallon on 
such a trip?” 

I did not succeed in 
convincing him until I 
had shown him the 
notebook in which I 
make daily records of 
mileage, gas consump- 
tion, and similar data 
relative to my car, a 
little book, by the way, 
that saves me many 
dollars every year be- 
cause it aids in impor- 
tant economies. 


More than Luck 


“Well, all I have to 
say,’’ was his comment 
then, “is that you’re 
pretty lucky.” 

But it wasn’t luck. 
I can say that without 
boasting. The gas con- 
sumption was excep- 
tionally small for a car 
of the size—possibly 25 
per cent less than the 
average—but it was 
due entirely to the fact 
that careful adjust- 
ments and the removal 
of unnecessary resis- 
tances had resulted in 
getting maximum 
power out of the fuel 
burned. 

This is a thing that 


its volume. 
Of this 
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Last year the 14!4 million motor 
vehicles in the United States consumed 
5,404,184,000 gallons of gasoline— 
enough to fill a tank as high as the Wool- 
worth Building and more than 46 times 


total consumption—372 
gallons for each car—automotive engi- 
neers estimate that at least one fourth, or 
1,351,046,000 gallons, might have been 
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GASOLINE CONSUMED BY 
MOTOR VEHICLES IN THE 
UNITED STATES IN 1923 


5,404,184,000 GALLONS 





tank. Soft tires make easier riding, but 
you pay for it many times over in the gas- 
oline you waste. 

If your front wheels are out of aline- 
ment, the tires will slide somewhat in- 
stead of rolling. That causes friction and 
consequent fuel waste, too; not a tre- 
mendous amount in a 
day’s run, but a waste 
that becomes appre- 
ciable in a_ season’s 
driving. 

Dragging brakes are 
obviously prodigal 
of gas. Keep your 
brakes properly ad- 
justed and you will 
effect a double saving 
—in gasoline and in 
brake linings. 

Since the motor is 
where the fuel is con- 
sumed, it is natural 
that this is where it 
also frequently is 
wasted. If connecting 
rod bearings are too 
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car in the country. 


Ten Ways to Save Your Gasoline 


Coast whenever you can. 
accelerator as much as possible. 

Keep your tires well inflated. 

See that your brakes do not drag. 

Be sure connecting-rod bearings are not too tight and 
are well lubricated. 

Keep engine cylinders free from carbon. 

Adjust the carburetor to a mixture in the ratio of 15 
parts of air by weight to one part of gasoline. 

Keep spark plugs clean and free from carbon to assure 
a strong spark for ignition. 

Adjust the spark-plug points to .025 inch apart—about 
the thickness of a well-worn dime. 

See that your battery is well charged. 

Keep engine valves ground to seat well. 


saved by economy in car operation. 
This wasted fuel would fill a tank of 1114 
times the volume of the Woolworth 
Building. It represents 93 gallons con- 
sumed each year unnecessarily for every 


A number of simple methods of 
gasoline economy in car operation are 
listed below. Try them out on your car, 
keeping track of your gas consumption 


Keep your foot off the 


tight or not properly 
lubricated, added 
power is necessary to 
turn over the engine. 
Once again the only 
source from which the 
needed power can be 
drawn is your gas tank. 
Also, should improper 
lubrication be the 
trouble, there is the 
added danger of burn- 
ing out the bearings. 


Carbon Wasteful 


Carbon deposits in 
the cylinders cause un- 
believable quantities of 
gas to be wasted. I 
was riding with a phy- 
sician a few months 
ago, and in going up a 
short and not particu- 
larly steep hill it was 
necessary for him to 
shift to second in order 
to make the grade. I 
asked him why he 
didn’t have the carbon 








miles to the gallon—a 
goal of most motorists—is not difficult. It 
is merely a matter of avoiding waste in 
fuel, which depends on two factors— 
yourself and your car. 

First and foremost, there is the matter 
of driving. It really is surprising how 
much fuel can be saved merely by keeping 
your foot off the accelerator when there is 
no necessity for having it there; in other 
words, coasting when you can. In a long 
day’s drive coasting might save a quart or 
more of gasoline. 

For example, on the trip that I men- 
tioned I traveled more than two miles at 
30 miles an hour along part of the Mo- 
hawk Trail in New York State with the 


other times I coasted distances ranging 
between a quarter of a mile and a mile. 
No tremendous saving perhaps in each in- 
stance, but the total ran into valuable 
dollars before the trip was ended. 

You can walk with less effort in well- 
fitting shoes than you can if your feet are 
inecased in burlap bags. Similarly it re- 
quires less expenditure of power by your 
motor to propel your car on well-pumped 
tires than on tires that are soft. 

When your tires are flat, your car is 
going uphill continuously. There is only 
one way in which the motor can obtain 
the necessary power to compensate for 
dragging tires, and that is from your gas 


removed from his cylin- 
ders, and he replied 
that he couldn’t spare the car long enough 
to have it done. 

““You’ll have to have it done sooner or 
later,” I told him, ‘‘and in the meantime 
every two weeks or so you're wasting 
enough fuel to pay for the job, besides 
having the inconvenience of driving a car 
that won’t take a short hill.” 

Before I left him he agreed to have the 
carbon removed and for a few weeks to 
keep a careful tally of his mileage as com- 
pared with his gas consumption. It 
astonished him to find that his mileage 
increased between eight and 10 per cent 
after the carbon was removed. 

But the most voracious devourer of 
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gasoline is the carburetor when incor- 
rectly adjusted. You can have the ad- 
justment made at any service station for 
a nominal fee. But the job is easy and 
you soon can learn to do it if you wish. 

The carburetor, as every one probably 
knows, is where gasoline is combined 
with air to provide an explosive mixture 
of fuel for your engine. It 
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half-turn or so. Gradually the smoke 
will become less dense, and eventually 
there will be a pop at the carburetor, 
signifying that the mixture is too lean. 
When this point is reached, start turn- 
ing the air control in the opposite direc- 
tion, still testing with the throttle at 
every half-turn, until you get the air con- 





can be adjusted to provide 
mixtures in infinite number. 
Only one mixture will be cor- 
rect, though. Hence the 
necessity for getting the right 
mixture and keeping it. 


The Happy Medium 


When the mixture is in the 
ratio of 10 parts of air by 
weight with one part of gaso- 
line, it is too rich. Black 
smoke will issue from the ex- 
haust. The engine will labor 
and puff like a man out of 
breath. There will be little 
power in the motor, and most 
of the gasoline you are feed- 
ing to the carburetor will be 
going out of the exhaust. 

When the ratio is 20 to 1, 
the mixture is too lean. 





Tests of the mixture are made exactly as 
with cars having both gasoline and air 
controls. 

A good, strong spark is absolutely essen- 
tial to rapid burning of the explosive mix- 
ture that passes from your carburetor to 
your cylinders. Hence, you should see 
that the spark plugs are kept clean and 
free from carbon. They 
should be cleaned occasion- 
ally by immersing them in 
kerosene and removing the. 
carbon with a small, stiff 
brush — a typewriter type 
brush or a toothbrush with 
stiff bristles will serve—or 
they should be scraped with a 
pocket knife, nail file, or some 
similar small, sharp tool. 


Adjusting the Points 


The points then should be 
filed bright and adjusted to 
.025 of an inch—about the 
thickness of a well-worn dime. 
Your battery also should be 
kept properly charged, and, if 
you have a magneto in your 
car, the carbon dust should 
be cleaned out occasionally. 

Valves should be ground 





“ 





Probably it will be impossible 
for you to get the motor to run. 

If you succeed in doing so, it 

will run very fast when idling, f- 
but will lack power to move the 
ear and probably will stall the 
instant you throw in the clutch. 

These are the two extremes of 
carburetor mixtures. Between 
them lies the proportion of air to 
gasoline that you must seek— 
15 to 1. This mixture explodes 
violently, and gives power and 
speed to the motor. 

Carburetors are of so many 
different types ! 
that no fixed rules MUFFLER 
for adjusting them 


GAS SUCKED INTO VACUUM TANK 











A cloud of smoke from the ex- 
haust is a sure sign that you are 
wasting gasoline. Usually it 
means excessive carbon or too 
rich a fuel mixture. It is evi- 
dence that the gasoline that 
should be producing power is be- 
ing thrown away. The diagram 
below shows a typical automo- 
bile gasoline feed and exhaust 
system 
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in a few words. 
You must study 
your own carbure- 
tor, judge from the 
action of your mo- 
tor whether the 
mixture is too rich i 
or too lean, and 

then make your adjustments accordingly. 

The carburetor should be adjusted for 
normal running conditions. Hence, the 
motor should be warmed up before you 
attempt to make an adjustment. As a 
first step, ascertain from the instruction 
book supplied by the manufacturer of 
your car whether the carburetor has con- 
trols both for gas and air or for gas only. 
If there are two controls, let your motor 
run with the spark retarded and close the 
needle valve controlling the gas supply 
until the motor idles smoothly. What you 
are seeking is the minimum gas supply 
that will produce a slow, quiet running of 
the motor, without jerkiness. 

Next, advance the spark and give the 
adjusting screw of the air control a turn 
or two to tighten it. Open the throttle 
quickly. If dense, black smoke issues 
from the exhaust, the mixture is too rich. 
Turn the air control in the opposite way, 
testing by opening the throttle at every 
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more or less frequently, de- 


pending on the use you make of your car, 


to make them seat well. Sometimes it is 
leakage at your valves and not a lean mix- 
ture that causes your carburetor to pop. 
_ These, then, are some of the secrets of 
getting more miles to the gallon—very 
open secrets. None of the operations I 
have mentioned requires any extraordi- 
nary amount of labor 
or trouble. They 
are all things you 
can do yourself. If 
you don’t care to 
tinker with a car, 
though, you’ can 
have any of the 
above adjustments 
made in a service station, and 
the gasoline you will save should 
defray the cost of making the 
adjustments. In fact, you prob- 
ably will make a profit; not 
“a necessarily through your saving 
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BY GRAVITY 


trol in a position where the motor accele- 
rates instantly and without smoke when 
you open the throttle. Your carburetor 
is then in fair adjustment, which can be 
improved further by making finer tests, 
moving the air control nut by small 
fractions of turns in either direction. 


Let Well Enough Alone 


After this, test your car on the road. If 
it picks up immediately when you press 
the accelerator and shows power on hills, 
you may be satisfied that your carburetor 
adjustment is correct. My advice is to 
let it stay that way as long as the car runs 
well. 

If your car has a fixed air valve, all 
changes must be made on the gasoline 
line. There will be a nut or screw that 
moves the needle valve in the nozzle. This 
must be turned until the correct amount 
of gasoline is being fed to the carburetor. 


“GAS ADJUSTING 
VALVE 


in fuel, but because you will have 
a smooth-running, dependable 
car that will serve you wheneve 
you call upon it. : 


EXT month—The steering mech- 

anism and its operation; how to 
keep it in g00d working order for your 
safety and comfort. 





NE way to get more miles to the 

gallon and to keep your car running 
at highest efficiency, Mr. Platte points 
out, lies in having your carburetor 
always in proper adjustment. 

Mr. Platte has explained the general 
principles by which such adjustments 
are made. If you should wish more 
specific instructions, send a stamped, 
self-addressed envelope for reply to the 
Automobile Editor, Popular Science 
Monthly, 225 West 39th St., New 
York, N. Y., giving the following in- 
formation: 


Make of car. Model. Year. 
Make of carburetor. Identification 
number. 
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Springtime Hints for Auto Touring 
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To prevent blinding 
glare, this spotlight is 
supplemented by a sec- 
ond lens and reflector at 
the top which deflect all 
upward rays downward 
to the roadway ahead 


ee 















This pivoted hood of com- 
position material serves as 
both deflector and wind- 
shield wiper. It also pro- 
tects the driver’s eyes from 
intense sunlight or from the 
glare of approaching lights 


lever that 


When the driver pulls a lever, this dash- 
board cigarette holder ejects one of its 15 
cigarettes and simultaneously lights it 








Small but sturdy circular bumpers attached behind the 

two rear fenders, are said to protect the car as adequately 
as the ordinary bumper, while affording easier access to 
spare tires, luggage, gasoline tank, and grease cups 


This spark plug auto- 
matically cleans itself. 
A spiral plunger moves 
with each impulse of the 
piston, preventing the 
collection of carbon 


dash-connected 
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Hand signaling at night is made effective by an ingenious 
light attached to the back of the driver’s left hand. 
When the hand is extended, the second finger moves a 
switches on the 


light 


An eight-compartment metal toolcase for 
the autoist collapses to a size that can be 
put in the pocket. It is wrapped in canvas 
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Automatic carburetor 
control is accomplished 
here by a coil of ther- 
mostatic metal that ex- 
pands or contracts ac- 
cording to the engine 
heat, regulating the gas 
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When not in use, this new 
anti-glare automobile shield 
folds up like a fan into a 


metal container attached 


to 


the top of the windshield. 
When fully extended, the 
shield forms a quadrant 
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Fun and Profit in My Jack-Knife 


By C. J. Reynolds, D.D.S. wt five nails that affixed the horseshoe to its 

; : base were carved from wood taken from the 

hulls of the American ships, Royal Savage, 

which was Arnold’s flag-ship and which 

a was sunk by the British off Valcour 

Island, Lake Champlain, October 11, 

1776; the Lawrence, which was 

Commodore Perry’s flag-ship in 

1812, and Niagara, another one 
of Perry’s ships. 

The inkstand completed, I 
sent it to President Harding, 
and I received in reply a warm 
letter of thanks. 

Among the other novelties 
I have carved with my jack- 
knife are a wooden mask of 
myself, which friends have 
pronounced an exact likeness, 
and an oil-drilling plant, fully 
equipped, inside a large bottle, 
which can be set in operation 
by turning the stopper in the 
neck of the bottle. This 


































time appeared to be one of the lost 

arts, is coming back. Time was 
when every American man had a 
jack-knife and knew how to use it. 
This skill, acquired through long 
practice, stood him in good stead 
in many emergencies through- 
out life. 

For my own part, I consider 
time I have spent with my 
knife entirely well spent, and 
I am glad to see the art of 
wood-carving revived. In 
fact, a great deal of such suc- 
cess as I have had is directly 
traceable to it. The manual 
dexterity I acquired through 
using a knife has been tre- 
mendously useful to me in the 
practice of my profession— 
dentistry. For one thing, un- 


Jim appear whittling, which for a 





like many of my brother den- piece of work causes great 
° Dr. C. J. Reynolds, Pittsburgh dentist and inventor of dental instru- 

tists of the present day, I do ments, whittling the penholder and inkwell he carved for the late wonderment as to. how the 
all of my own laboratory President Harding from wood taken from the old United States plant was set up inside the 
work. And the ingenuity war-ships Revenge, Royal Savage, Niagara, and Lawrence bottle. I have also whittled a 
developed through fashioning chain of eight twisted links, 


intricate objects from shape- 

less bits of wood has led to my inventing 
not a few of the instruments that are 
used in modern dentistry. 

But aside from its usefulness, there is 
no pastime I know of that is so replete 
with pleasure. Although I was only eight 
years old when first I started to whittle, 
the pastime holds for me today as keen an 
enjoyment as it did then. Many evenings, 
after a laborious day in my dental labora- 
tory, I turn with a sense of genuine relief 
to the good old jack-knife that I have 
treasured for the last 18 years. 


all cut from one round piece 
of wood, size six inches; six interwoven 
rings cut from one block of wood, three 
by five inches; a set of four-joint pliers, 
cut from one piece of wood; a set of multi- 
ple, jointed pliers, containing 83 separate 
joints, all cut from one piece of wood, two 
by three by 10 inches; and a “‘ouija” 
board, made from a piece of the Revenge. 


Procure the Right Knife 


Not any knife, of course, will do for 
whittling. I have had many makes in my 
life. 

The best I have found is a modern, 
patented pushbutton knife. The fact that 
the blades of this knife lock, both when 
open and shut, eliminates the danger of 
the whittler’s cutting himself. 

In sharpening a knife, I wear it down to 
an edge on a rough stone, 
then put a 30-degree 
bevel on it by means of a 
fine, smooth Arkansas 
oilstone. Then I strop 
the blade until I have an 
edge that will shave. I 


A Trophy of Revolutionary Days 


Not long ago I read in the newspapers 
that Mr. S. H. P. Pell, of New York, who 
has asummer home at Fort Ticonderoga, 
on Lake Champlain, had salvaged the old 
hull of the war-ship Revenge, which had 
been sunk by American ships on October 
10, 1776. I asked him to send me a piece 
of wood from the old ship. Mr. Pell 
answered my appeal by sending me a rib 
of oak from the hull, and from this I 


: 3 Doc Rey- 
carved an inkstand, in the shape of a — a 


nolds’ penknife creations, 


horseshoe to match a chair that 600 news- each cut from one piece have several __ knives 
paper editors had had made from the of Rep set chain of whose blades I have 
dent Harding, I mvcntod the horses chain of six interwoven oe cae Ce 


rings; four-jointed pliers, nothing in order to ac- 


on 4 a — o byte es of = dae — ree the hegre _ complish certain whit- 
wood from three o meri ips. pliers containing sepa- op an e -join’ A : 
erican ships. The cos elas Eales culliticiie athetn nen iuaes Uli tling tricks. Pe: 
the pliers closéd. Each was It is a _ fascinating 


carved by Doctor Reynolds hobby, and I’d advise 
from a single piece of wood every man to try it. 

As fer fathers of sons, 
aye, and of daughters, too, I’d advise 
every one of them to buy for a child a 
jack-knife as soon as he can handle it 
with a reasonable amount of safety. 
Of course he will cut himself at first, but 
it will not take him long to learn how to 
handle a knife, also it will teach him 

— wise ei ee something constructive, and there’s no 
A remarkable miniature oil drilling plant, built within a bottle by Doctor Reynolds. | telling when an unexpected genius will 
The plant can be set in operation by turning the stopper of the bottle be discovered. 
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Modern Dining Alcoves that Save Labor 


HE dining alcove is a fea- 
ture of the modern home 
that has come to stay. It 

saves valuable space in a time of 
housing shortage and high build- 
ing costs. Even more important, 
it reduces materially the amount 
of walking back and forth neces- 
sary in serving breakfast, lunch- 
eon, and other informal meals. 
Some of the most modern small 
homes have built-in Pullman 
dining alcoves, located in or ad- | 
jacent to the kitchen. This is 
particularly true of the newer type 


of house in which the dining-room . 






































is combined with the living-room 





or is merely an extension from the 
living-room. The value of a 
separate dining-nook for the in- 
formal meals in such cases is ob- 
vious, but in many old houses a 
dining alcove of the type illus- 
trated is equally valuable. 


The older houses often have Fig. 1. 


kitchens that are too large from 
the modern viewpoint, when ex- 
perts count every footstep the housewife 
takes and when so many mechanical ap- 
pliances and compact kitchen cabinets are 
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BOTTOM STILE FRONT RAIL 


Fig. 2. How the parts of the table and 
benches shown in Fig. 1 are put together 
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used. In such a kitchen there is often a 
light, pleasant corner in which a dining 
alcove might be constructed to advantage 
by any man handy with woodworking 
tools. a 

The two designs illustrated can be 
adapted to suit almost any house, new or 
old. They were prepared especially for 
POPULAR SCIENCE MONTHLY by George 
F. Kaercher, an expert on furniture de- 
sign, after long study of this type of built- 
in furniture. Consequently, they embody 
the latest ideas in construction. 


Adapted for Use in Any House 


It is not essential that there should be 
an actual alcove or jog in the kitchen to 
take either of these dining-nooks; they 
can be placed in a corner or even against 
a plain wall. The design shown in Figs. 3 
and 4 (the latter on page 129), being quite 
solid and substantial, is especially good 
against a plain wall, since it has the effect 
of creating an alcove. It is most effective 
if there is a window at the end of the 
table. 

The design shown in Figs. 1 and 2 is of 
more open construction and is better 
adapted for use in a corner or recess. 
Each set consists of a simply made and 
very substantial table and two identical 
benches with high backs. 

The bench of the design shown in Figs. 
1 and 2 stands 3 ft. 6% in. high over all, 
and is 4 ft. 6 in. long and 1 ft. 9 in. wide. 
The seat is the usual 18 in. above the floor. 
Neither these nor any of the following 





Working details of this attractive breakfast nook 
are contained in Popular Science Monthly’s Blueprint No. 33 


dimensions have to be adhered to 
exactly, as some modification in 
the over-all sizes may be advisable 
to suit certain requirements, but 
on the average they represent the 
most practical proportions. 

The stock to be used may be 

white pine, whitewood, cypress, 
chestnut, or any other easily 
: worked wood. 
5) \¢ The seats are 14% by 20 in. by 
4 ft. 6 in. The back legs, which 
run to within in. of the top of 
the seat backs, are 134 by 1% in. 
by 3 ft. 334 in., four being re- 
quired. Taper them back above 
the seat level as shown in Fig. 2. 
The front legs are 134 by 13% by 
| 145% in. 

The legs are connected, as in- 
dicated, by means of a back rail 
1% by 2% in. by 4 ft. 4% in. (one 
being required for each bench), a 
front rail 134 by 2% in. by 4 ft. 3 
in., notched at the ends, and two 
end rails 134 by 24 by 18% in., 
also notched. 

The legs of each bench rest upon 
two base feet 13¢- by 24% by 20% in. 
These feet are connected by two stretchers 
\% by 2% in. by 4 ft., four being required 
(Continued on page 129) 
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Fig. 3. Another decorative type of break- 
fast alcove with solid bench and table ends 
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Attractive “Habitant” Chairs Are Built Easily 


| P IN Quebec, the home of the 
French-Canadian, the habitants 
still order their lives very much as 
did their fathers before them and, if 
need be, make their own furniture. It 
is one of these pieces of furniture, a chair 
(Fig. 1), that I shall describe. 

Typically habitant, this chair is seen 
in many of the homesteads of the French- 
Canadian farmer and partakes of his 
virtues—it is strong, rugged, and durable. 
The marks of hand tools add rather than 
detract from the character of the piece. 

These chairs have become popular with 
many who have seen them and are fre- 
quently used as porch furniture or in a 
dining or breakfast room when painted to 
match the color scheme. 

The woodwork (Fig. 2) will offer no 
difficulties to the average amateur. Use 
straight-grained hard wood and good 
strong glue to hold it together. The 
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Fig. 2. Side and front views of a typical 
“habitant”’ chair with essential dimensions 


back legs may be cut from one plank to 
economize on lumber. The rungs may be 
ordinary 54-in. dowels, but it is more in 
keeping with the style of the chair to 
split the rungs yourself from a straight- 
grained piece of ash, leaving them slightly 
oversize and dressing to fit the holes 
where they enter the legs. 

The slats in the back are mortised into 
the legs to a good depth, at least 34 in. 
The rungs are set completely through the 
legs and the ends planed flush after the 
glue is dry. Care must be used when 
boring the holes on the sides of the legs 
to allow for the fact that the chair is 
narrower in back than at front. The 
surest way is to make a wooden guide for 
the bit. 

The seat is woven from rawhide or 
“babiche,”’ as the habitant calls it. 
When you recall that the early Western 
pioneers successfully used rawhide for 


By Stanley W. Blanchard 


tires on their wagons in place of iron, 
some idea of its durability may be had. 
The seat also may be woven with strong 
cord or made of strips of soft flexible 
leather, 1 or 114 in. wide, glued and 
tacked to the rungs and the strips woven 














Fig.1. This chair combines strength and the 
charm always associated with fine handwork 
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Fig. 4. Details of the rawhide seat and 
alternative method using flat leather strips 


in simple ‘‘over and under” fashion, as 
shown at the bottom of Fig. 4. 

Weaving a rawhide seat, however, is 
not as difficult as may appear at first 
glance, and any one who makes this chair 
and seats it with rawhide will have the 
satisfaction of knowing that he has made 
an exact replica of a real habitant chair. 

First obtain a quantity of rawhide 
strips about 3/16 in. wide or get a hide 
and cut them yourself if you wish. Keep 
the strips wet all the time until the 
seating is completed. At any time that 





you leave the chair for very long, cover 
the seat with a damp cloth. 


Take a position in front of the chair and | 


mark lines on each top rung (Fig. 3) to 
show where the rawhide passes around 
the rung. The side and back rungs have 
23 lines each and the front rung has 21 
lines. Space the lines an equal distance 
apart and start and finish close to the 
leg at each end of the rung. 

Now number the lines as shown. In 
this way any particular mark can be 
designated. Thus, the mark L1/ refers to 
the left rung, first mark, and B13 refers 
to back rung, thirteenth mark. 

Start the weaving at L1, fasten one end 
of a rawhide strip, stretch it across to 
Ri, and loop around the rung (Fig. 4). 
Use this loop every time you pass a strip 
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Fig. 3. Diagram showing the seat of woven 
rawhide, numbered to simplify the work 





around arung. From R1 go to B12 and 
then as follows: B12 to L2—R2—B13— 
F1—L3—R3—F21—B11—L4—Rj4— B14 
—F2—L5—R5—F20—B10—L6—R6— 
Bi5—F3—L7—R7—F19—B9—L8—R8 
—B16—F4—L9—R9I—F 1 8— B8 — L10— 
—R10—B17—F5—L11—R11—F17—B? 
— L12— R12— B18 — F6 — L13 — R13 — 
F16—B6—L14—R14—B19—F7—L15 — 
R15—F15 —B5—L16—R16—B20—F8— 
L17—R17—F14—B4—L18— R18 — B21 
—F9 —L19 —R19 —F13 —B3 —L20 — 
R20— B22—F10 —L21 —R21 —F12 — 
B2— L22— R22— B23— F11— B1— L23 
—R2%8, which is the end. 

Weave carefully over and under as 
you go from one point to another; if this 
weaving is done correctly, a six-sided 
pattern will result. The last strip may 
be tied to the rung at R23 and any 
surplus cut off. 

After the rawhide is tight and dry, 
give it a few coats of shellac and stain or 
paint the woodwork as desired. 





Box Hinges Cut from Sheet Metal 


OB ets of the simplest box 
hinges that can be made 
in the home workshop is that 
illustrated. It requires only 
two small pieces of brass, 
copper, tin, or other thin 
metal. The pieces are cut as 
shown or in any decorative 
shape that suits the work in 
hand, and are attached to the 
lid with escutcheon pins. 





The pivot end of each piece is 
then fastened to the box with 
a round head wood screw. 
Besides its simplicity and 
cheapness, this hinge has an 
advantage in very light work 
because it reinforces the lid 
where most necessary. An- 
other advantage is that the 
lid can be turned well back 
without straining the hinges. 





| Replacing Cartridge Fuses 


O AVOID 
the danger 
of shock and 
burns in remov- 
ing and replac- 








DEEP.” i 


ing cartridge torit? SLOT MAPLE OR 
fusesina FUSE BIRCH 
crowded _ elec- A cartridge fuse holder 


tric panel 
board, it is worth while to use a holder 
made asshown.— WALTER T. MARKOWSKI. 
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FREE — Book. on Wood Finishing 
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FI } , Johnson’s Wood Dye 
yy comes in all sizes 
af —from half pints to 
gallons. It is con- 
veniently put up in 
fine reseal glass jars. 
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We will gladly 
send you a copy 
of this authorita- 
tive book on Wood 
Finishing, without 
cost or obligation. 
Simply fill out and 
mail the coupon 
at right below. 
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k 4 JoRNSON'sS Woop Dyt 


Fumed Oak NO. 120 











Our book gives complete instructions for finishing all wood—hard or soft—old or 
new. Tells how inexpensive soft woods such as pine, cypress, birch, etc., may be 
finished so they are as beautiful and arfistic as hard wood. Explains just what 
materials to use and how to apply them. This book is the work of experts—beau- 
tifully illustrated in color—gives covering capacities—includes color charts, etc. 


JOHNSON’S 


Johnson’s Wood Dye has many uses, for both the 
Architects and contractors 
specify it for coloring woodwork and flooring in new 
buildings. Painters and decorators use it with equal 
satisfaction on new and old wood-work of all kinds. 
Housewives delight in it for doing over old furniture 
and for coloring reed and wicker baskets, etc. Manual 
training teachers and pupils use it for finishing their 
Upholsterers, furniture repairers and 
cabinet makers find it ‘‘just the thing” for their work 
—old and new. 


S. C. JOHNSON & SON 


*“‘The Wood Finishing Authorities”’ 


Racine, Wisconsin, U. S. A. 


WOOD DYE 


Johnson’s Wood Dye is very easy to apply—it dries 
in four hours and will not rub off or smudge—pene- 
trates deeply, bringing out the beauty of the grain 
without raising it. Made in fifteen popular shades all 
of which may be easily lightened, darkened or inter- 
mixed. Full directions on every label. 


EE OP ere a ee 


S.C. JOHNSON & SON, Dept. P. 8. 4, RACINE, WIS. 
‘The Wood Finishing Authorities”’ 
(Canadian Factory—Brantford) 
Please send me free and postpaid your Instruction Book on Wood 
Finishing and Home Beautifying. 
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Tricks Every Woodworker Should Know 


By Edwin M. Love 
| aes man sooner or later under- 


takes some woodwork repairs about 

his house or apartment. He may 
wish to build a wainscot of ‘“‘ceiling’’ 
boards in his laundry porch to protect 
plaster that has been weakened by the 
water continually splashed upon it. He 
may have to replace the picture molding, 
or put more shelves in a clothes closet. In 
each instance there are “tricks of the 
trade,” generally unknown to amateurs, 
by which a carpenter simplifies and has- 
tens the work, and a few of these methods 


if any fail to fit, they can be removed 
easily. Amateurs nearly always cut these 
mitered pieces too short, owing to the fact 
that the plaster usually slopes toward the 
corners. Having fitted one end of the 
first board to be mitered against its neigh- 
bor, hold it in place and mark the length 











any scars in the surface will be covered. 
Verify by driving home a nail and then 
lay off distances of 16 in. both ways (as 
studs are usually 16 in. apart) to show 
where nails are to be driven. 


Substantially the same method is fol- 
lowed in applying any flat bands, such as 
chair rails and wainscot caps. 

In putting up picture molding, never 
miter the inside corners, as they always 
open up and look badly when the wood 
dries and shrinks. Instead, nail up pieces 
of molding on opposite ends of the room 
and cope the ends of the other two pieces 
(Fig. 5) to fit, cutting them slightly long 
so that the joints will 








are explained below. 

In putting down 
plain baseboard — the 
wooden guard that pro- 
tects the wall from 
damage at the floor 
line — the simplest 
method of marking for 
cutting against a door 
casing is to use a so- 
called “preacher” or 
base hook. It is simply 
a wooden fork made as 
shown in Fig. 5 (for 
54-in. thick base). This 
is straddled over the 
boards, pressed against 
the back or outside 
edge of the casing, and 























Fig. 1 (above): Cutting a | -—< 
coped picture-molding joint ear 
like that illustrated in Fig. 5 

Fig. 2 (at left): Marking 
length of baseboard for a mi- 
tered joint 

Fig. 3 (at right): Using a 
base hook to mark baseboard 
against a door casing 

Fig. 4 (below): 
baseboard in a corner 


Scribing 











squeeze tightly  to- 
gether. 
3 To get the outline for 


coping, merely miter or 


/ “y = cut the end of the mold- 


ing at an angle of 45 
degrees in a miter box. 
The sharp edge formed 
by the intersection of 
the cut with the mold- 
ing’s profile will give 
the line to be coped. 
It merely has to be fol- 
lowed around with a 
coping saw. All mold- 
“Fs ings can be coped for 
right angle joints in 
precisely the same way. 











marked down the front 
leg. A board so marked 
is usually long enough to allow a tightly 
pressed joint, which should fit on trial. 
Care should be taken not to cut the piece 
too long, however, as the pressure may 
force the jamb and cause the door to bind. 

Having nailed the first piece of base- 
board solidly, measure for the length of 
the second with two sticks, sliding one 
stick over the other, telescopic fashion, to 
make a rod of exactly the right length. 
Then mark and cut the board 14 in. longer 
to allow for scribing. Put the board in 
place as nearly as possible. Force the end 
to be cut against the wall and press it 
against its mating board in the corner. 
Then, holding a pair of dividers with legs 
Yf in. apart, as indicated in Fig. 4, draw 
steadily up from bottom to top, thus trac- 
ing a line exactly parallel to the face of 
the first board. This is, by the way, the 
general method used whenever it is neces- 
sary to fit, or, as a carpenter says, scribe a 
piece of wood to fit another irregular 
piece, or to go up against a plaster wall, 
which is almost certain to be more or less 
wavy or out of plumb. 


Cutting to the Scribed Line 


Saw off the baseboard from the bottom 
edge to where the round edge begins at the 
top and finish the cut with a coping saw 
(often known to amateur woodworkers 
and manual-training boys as a fretsaw) 
to make a curved projection to fit the 
round on the other board. If by mischance 
the board is cut a trifle short, wedge from 
the other end, as this gap will be hidden 
behind the end of the board on the third 
side of the room. 

Where a chimney or other projection 
jogs into the room, cut all the pieces neces- 
sary to go around, and tack in place; then, 
















with a straight edge held against the 
plaster, as in Fig. 2. This is the back of 
the miter, which is cut straight down the 
face; the plaster can be chipped out from 
below or the board blocked out, if neces- 
sary. Nail the joint from both directions 
with small finishing nails. 

In nailing down base, locate a stud by 
sounding the plaster or wallboard with a 
hammer before placing the board, so that 





COPED JOINT FOR 
MOLDING 
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A MITER CUT GIVES 
CORRECT LINE FOR COPING a 


















Be 
: PLASTER FACE 





Fig. 5. How picture molding is mitered 
and coped, and detail of a base hook 


If, because of un- 
evenness of the plaster, 
a picture molding joint remains open on 
the top, it often can be closed by 
driving a wedge behind the projecting lip 
of its mate (Fig. 5). Always undercut 
mitered joints sharply at the back, so 
that no wood at the back of the molding 
will prevent the front edges from closing. 

Picture molding generally is put within 
3 in. of the ceiling, a distance easily gaged 
with a small strip of wood. If it is to be 
any appreciable distance below the ceiling, 
the corner points should be located at 
equal distances from the ceiling and a 
chalk line struck between them to insure 
straightness in nailing up. 


Allowing for Misalinement 


Should the window and door headers be 
much out of alinement, or the ceiling out 
of level, it is best to divide up the dis- 
tances so that the molding will run ap- 
proximately parallel. If it is run level 
with the cap molding on the door and 
window headers, replace the cap mold 
with molding of the same pattern as the 
picture mold, and cut the pieces on the 
wall to fit between the “returns” of the 
cap molding. 

The small molding known as base shoe, 
which fills in the corner between the floor 
and the baseboard, is ceped like picture 
molding and tacked against the floor and 
the baseboard. It is cut off square against 
the door casings, or, if it projects beyond 
the face of the casings, rounded slightly. 





EW homes are without a door or 

two that persistently binds or 
sticks. Mr. Love will tell the simplest 
methods for fixing doors in an article 
in next month’s POPULAR SCIENCE 
MONTHLY. 
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**THE AIR I18 FULL OF 


HIS handsome metal case Eveready 

“B” Battery No. 766 costs only two- 
thirds more than the smallest Eveready 
“B” Battery, but it contains seven times 
the electricity! This makes the No. 766 
over four times as economical as its baby 
brother. That is why most people buy it. 


Its fifteen large cells give 22% volts of 
strong, steady energy day after day. 
Cells that pour out power the moment 


THINGS YOU SHOULDN*‘T MISS8S*°* 





Why Big Cells Count in Radio B’” Batteries 


world’s foremost electro-chemical 
laboratories. We think that No. 766is the 
handsomest battery ever made. But that 
is a matter of opinion. It is a matter of 
engineering record, however, that this 
great standard “B” Battery has proved 
itself as perfect in performance as we are 
convinced it is superfine in appearance. 


The 45-volt Eveready No. 767 contains 
the same large powerful cells as the No. 





you turn on your tubes. 
Cells that rest well when 
idle, renewing their vigor 
for your next demands. 


No cells have a bluer- 
blooded ancestry than 
these. They are the prod- 
uct of thirty years of dry 
battery research and 
development of the 








Eveready “B” Battery No. 766 
22% volts. Six Fahnestock Spring Clip 
Terminals, giving variable voltage from 
16% to 22% volts, in 1%4-volt steps. 
Length, 6% in.; width, 4% in.; height, 

3 3/16in. Weight, 5 Ibs. 


766. For maximum “B” 
Battery economy, there- 
fore, buy the 22% -volt 
Eveready No. 766 or the 
45-volt Eveready No. 767, 
as youprefer. Hereis the, 
“B” Battery at its best. 


Nationat Carson Company, INc. 
Headquarters for Radio Battery Information 
New York San Francisco 


Canadian National Carbon Company, Limited 
Factory and Offices: Toronto, Ontario 




























If you have any radio battery problem, write to G. C. Furness, Manager, Radio Division, 
National Carbon Company, Inc..116 Thompson Ave., Long Island City, N.Y. Inform: 
ative and money-saving booklets on “A,” “B” and “C™ Batteries sent free on request. 
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No. 767 

“B” Battery, 45 volts 
Variable ta 
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Radio Batteries 


~they last longer 









ES RELATE RAST TPT ECAR OO 


86 POPULAR SCIENCE MONTHLY 









Better Shop Methods 4 


How Expert Mechanics Save Time and Labor 
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TRE greet ON _ , cal) 
Some Secrets of Success in Hardening Steel 


By J. A. Horton, M.E. 
Designer of Rolling Mills and COULD YOU DO THIS? 


Special Machinery / : 


N HARDENING small tools and dies 
] that have small projecting parts, the 
breakage is very great, and many 
ideas are suggested to prevent or reduce 
this loss. As a toolmaker and also a die- 
maker, I have tried many so-called hard- 
ening compounds and especially prepared 
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this way to keep steel from hardening. 
As another illustration: Take a die on 
which a face is to be reproduced, with the 
nose quite prominent. As it is not prac- 
tical to engrave into the depressed die, a 
hob is made the reverse of the die and it is 
then quite easy for the die engraver to 
give the desired expression to the face. 
It now becomes necessary, however, to 
harden the hob so that. it can be trans- 
ferred to the actual dies. I have seen a 





~ hardened on both ends and softer 


4 
5 
3 
: 
4 


water for this purpose, and have found 
the following to be for me the best and 
usually the easiest to find in the ordinary 
machine shop: 

Take common hard soap, just what 
would be used to wash the hands with. 
Heat the tool or die very slowly and be 
careful not to allow any small, projecting 
parts to get too hot. If heated beyond a 
cherry red, the small part will have some 
of its carbon burned and this will impair 
the cutting quality and it will not keep 
sharp as long as the major portion of the 
tool or die. 


Daub with Hard Soap 


Clean cold water should be at hand for 
quenching, but do not dip the tool as soon 
as it is heated. The small projecting 
parts, being thinner than the body, would 
cool too quickly and when the main parts 
cooled, the strain would be apt to crack 
the small part adjoining the body and it 
might drop off. 

Instead, the small projecting parts are 
daubed with hard soap and then imme- 
diately immersed in the water before the 
gas generated from the soap has passed 
off. The water does not come into full 
contact with the steel until the gas is 
gone, and this keeps the small portion 
from getting too hard before the main 
body is hardened. 

While in England a few years ago, 
where I had gone as consulting engineer 
supervising the construction of a mill, and 
later had become its superintendent, I 
had occasion to have a small forging 


in the middle. 

This piece was about 3 in. long 
and 1 in. in diameter. When I 
asked the blacksmith to do this, he, 
looked at it and said: \\ 

“Tf I heat one end and harden \ 
that, when I heat it to harden the \ 
other end it will draw the temper 
from the hardened end, and if I 
harden it all over, I cannot draw 
the temper in the middle without 
also drawing it from the ends.”’ 

I asked him to heat it and to 
allow me to dip it. A piece of soap 
lay on his forge. I had his cooling 
tub filled with clean water, and, 
when the forging was sufficiently 








— 4% 


=| 
SUPPOSE you had a small steel 
forging about | in. in diameter 
and 3 in. long and wished to harden it 
at both ends, leaving it soft in the 
middle. You needed the piece imme- 
diately and had only ordinary equip- 
ment to work with. Could you do it? 
Mr. Horton tells how he once aston- 
ished an old blacksmith by doing the 


trick, which is very simple and useful. 











heated, I rubbed it around the middle 
with the soap and dipped immediately. 

How he did laugh at me! But when the 
forging was cold, I handed it to him to 
make a file test. He found it much softer 
in the middle than at either end, just as I 
wished it to be. 

The blacksmith remarked that he 
had been working at his trade for 30 
years and had never seen soap used in 











Hardening 
the working 
surface of a 
die fora 
medallion 
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The die is 


number that have had the nose broken off 
in the hardening process and, of course, 
the hob was lost; whereas, if the nose had 
been daubed with hard soap just previous 
to dipping in the water, the loss by break- 
age would have been lessened materially, 
if not prevented entirely. 

In hardening dies of larger sizes, such as 
are used in a drop hammer—especially 
those that have a large amount of en- 
graving and necessarily are expensive— 
the risk becomes a serious matter. The 
first impulse is to dip a die of this type 
quickly endwise into the water. It will 
come out looking pretty well but then 
may crack and be spoiled. Some experts 
use a special solution, especially iced 
brine, but still lose a large percentage. 


Treatment for Costly Dies 


The writer has spent more than $100 on 
a die and sent it to specialists whose 
process was to turn the die face down and 
bring up under it a stream of water for 
quenching purposes. The die came back 
cracked the whole length. 

I experimented and found the following 
to be very satisfactory: 

First, an engraved die must not 
be heated hot enough to harden ina 
furnace or fire where the atmos- 
phere can reach it, as it will cause 
the finished engraving to oxidize 
and, when cooled, it will most likely 
| scale and cause trouble in bringing 

back the polish. To avoid this, sur- 
i round the die with an iron hoop 
projecting above the face surface of 
the die about 14 in., tight enough to 
stay up, but not so tight that it can- 
not be lifted off with a pair of tongs 
when hot. Now fill the box formed 
by the hoop with bone black to the 


YY level of the top of the band. This 


will keep the air from coming into 
contact with the face of the die 
while heating. 

Prepare a box of suitable size, 
and take one side off to allow water 
to escape freely. Lay two pieces of 
iron pipe across the bottom on 
which to place the hot die and pro- 
vide pins or nails to locate the die. 


rotected ‘. 
no i rated Place the box, when complete, in a 
black before position convenient to a water sup- 
being heated 


(Continued on page 100) 
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about now ?” 


“Same old thing. "Nother job came back on him and he’s 


grouching about the light again.” 


“Funny he doesn’t seem to learn by experience. If he’d 


use Starrett scales like everybody else in the shop he 
would n’t have any trouble getting accurate measurements 


—even if the light zs poor.” 


Hardened and Tempered 
A Real Achievement 


Back in 1882 The L. S. Starrett Co. started something. A 
line of light, spring tempered steel rules was introduced that 
won instant favor with machinists and mechanics. They 
saw at once the advantages of these new Starrett rules over 
the thick soft rules then in common use. Starrett Rules 
were adopted everywhere. 

42 years of Progressive improvements has kept Starrett 
still out in front. Today this leadership is strengthened 
even more by the introduction of the Starrett Stainless 
Steel Rule—a rule that not only won't rust or stain but is 
hardened and tempered possessing the very finest wearing 
qualities. 

Like all Starrett Steel Rules the figures and division lines 


are clear and distinct. They’re cut deep enough to be 


easily read after years of hard service. Starrett Rules make 
it easier to do accurate work. Write for Catalog No. 
22-‘‘W”’ for description of the different styles, graduations, 
etc. 


THE L.S. STARRETT CO. 


The World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 


ATHOL, MASS. 


aooy, 
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Starrett STAINLESS Stee! Rule 
No. 1000 
Will not RUST OR STAIN. Hardened and Tempered 






87 


































Starrett Tools 
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R. 6816. Scribing blade, 
useful in carpenter work, 
smallpen blade and heavy 
sabre clip blade with lock 
back. Genuine stag handle. 


Here are Knives worthy of the 
Up-and-doing American 


OOD craftsmen were quick to sense the fact that 
Remington Knives are real tools. 


Made up to the standards of what a man needs and ex- 
pects in a knife. 


Remington Knives are Remington through and through 
—keen cutting, strong, lasting knives. All thecentury and 
more of Remington’s development in the hardening, tem- 
pering and making of steel goes into each blade. 


Look at the Carpenter’s and Mechanic’s knives illuse 
trated—husky, sharp, lasting tools for the handy man. 


Just two of many Remington Knives, made to suit the 
individual needs of different men. See them at your dealer’s 
—knives for fishermen, carpenters, campers, farmers, me- 
chanics. Specific Knives for Specific Purposes. 


To make sure of getting a Remington see that the name 
Remington is stamped on the heel of the blade. 


Write for circular on Remington Carpenter’s 
and Mechanic’s Knives. 


Remington Arms Company, Inc., New York City 
Established 1816 


R. 3693. Blued steel punch 
blade for drilling holes in 
leather and general repair 
work; scribing blade use- 
ful for the handy man; 
heavy sabre clip blade. 
Stag handle. 


Remington, 


THE AUTHORITY tw FIRE ARMS, AMMUNITION ano CUTLERY 
Also Makers of Remington Cash Registers 














Making an Inexpensive Face 
Mill with Inserted Teeth 


SPecenG cutters of large diameter are 
usually quite expensive. For small 
shop work the cutter here described will 
do the work about as well and can be made 
at perhaps half the cost of a purchased 
tool. 

The body of this cutter and the shank 
are made from ordinary machine steel. 
The body first is turned all over as shown 
and taper pin holes then are drilled and 
reamed. In the reaming operation care 
must be taken to have all the holes the 
same depth. 

The next operation on the body is 
cutting the slots through the centers of 


TAPER PINS 
%x!8THD 


459. TOOL BIT 
12 
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Details of a shop-made face mill, in which 
the inserted teeth are held with taper pins 


NO.2 MORSE, TAPER- 


these holes to a sufficient depth to give 
spring to the intervening sections of 
metal. The taper pins, when driven home, 
will spring the two opposing sides to- 
gether against the toolbits and hold them 
solidly in place. 

The slots for the toolbits are milled out 
to fit the size steel to be used. For a 4-in. 
cutter a good size is 3-in. square steel. 
The bits are cut to length and rough 
ground to shape. After this the as- 
sembled cutter should be set up on centers, 
either on a lathe or grinder, and carefully 
ground for clearance. 

The wrench is forged from a piece of 
square stock and is simple and easy to 
make. The points should be case-hardened 
to give long wear and the mandrel nut 
also should be case-hardened.—H. W. 





Bushing a Circular Saw 


= EVERY woodworking shop are cir- 

cular saws with bushings made neces- 

sary because the saws are used on small 

machines after they have been worn down 

BEVELED EDGES OF because they are 

' . used on other ma- 

chines than _ those 

for which they were 
at first intended. 

_ The best method 
I have found for 
holding a bushing in 
Wit a saw, so that it will 
not be lost, is that 
illustrated. The eye 
or hole is counter- 
sunk on each side of the saw for one 
quarter the thickness of the saw, which 
may be done in a lathe or with a round 
file, and the bushing is then fitted as 
shown.—W. A. Lyon, Plymouth, Wis. 


























How the bushing 
is held in place 
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for Economical Transportation 














; 7 


/ CHEVROLET | 


lc  —— 
ed 


Fits the Finest Homes 
or Most Modest Incomes 





Consider the evident high quality of this all- 
year family car, and its remarkable price— 
then you can understand why it has been 
necessary for us to double our production 
facilities this year. 


Many families already owning the highest 
priced cars, alco own a Chevrolet Sedan or 
Coupe. They find it not only consistent in 
style and general quality with their social 
position, but also astonishingly economical to 
operate. 


Those of more limited means take justifiable 


pride in the ownership of this distinguished 
car, which is nevertheless so easy to buy and 
maintain. 


Thousands of pleased owners will tell you a 
Chevrolet offers the best dollar value of any 


car made. 


Your own requirements for economical trans- 
portation will determine your choice of 


models. 


Any Chevrolet dealer will explain their many 
points of superiority. 


Chevrolet Motor Company, Detroit, Michigan 


Division of General Motors Corporation 













Chevrolet Dealers and Service 
Stations everywhere. Applica- 
tions will be considered from 
high-grade dealers only, for 
territory not adequately 
covered. 


Five United States manufac- 
turing plants, seven assembly 
plants and two Canadian 
plants give us the largest 
production capacity in the 
world for high-grade cars and 
make possible our low prices. 





« 


Prices f. o. b. Flint, Michigan 


Superior Roadster . . . . $490 Commercial Cars 

Superior Touring - . «» 495 Superior Commercial 

Superior Utility Coupe . c- « Oe Chassis $395 
Superior 4- + aneal Coupe «, Te Superior Light Delivery . 


eee 
795 Utility Express Truck Chassis . 550 


Superior Sedan . 4 
’ Fisher Bodies on Closed Médels 


Superior 
Utility Coupé 


°640 


f. 0. b. Flint, Mich. 
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Work-Holding Methods that 
Save a Machinist’s Time 


MAY simple, time-saving sugéges- 
tions for machinists are contained 
in this article, based upon shop ideas 
developed and used by F. J. Wilhelm, 
production manager of a Cincinnati 
firm manufacturing automobile acces- 
sories, and Joe V. Romig, machine tool 
designer and builder. If you are using 
other ingenious work-holding methods 
that have equally general application 
in the shop, send a letter describing 
them briefly to the Better Shop Methods 
Editor, POPULAR SCIENCE MONTHLY, 
225 West 39th St., New York. For those 
available for publication our usual 
rates will be paid. 











“LTAVEN’T you got that piston done 
yet?” called Old Bill to his assistant, 
who had been busy getting a piston ready - 
on a lathe. 

Bill went over and found Joe just 
starting to cut the ring grooves, a job 


CHUCK a0% 













GROOVES TO 

FIT VARIOUS 

SIZED PISTONS eee, TOO! 
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A Machinists Tool Kit SPINDLE 





Fig. 1. Regular chuck used for first opera- 
tion on piston, and mandrel for finishing cuts 


No. 597 i 
BESS he that should have been done long ago. A 


For the —_— who wants to become a aa ; glance showed what the trouble was. Joe 
skilled machinist, this set of tools is a |iuaam had chucked the piston in such a way 
good start. Every tool is an essential that the thin walls had been sprung 
tool Handsome heavy case, canvas : beyond salvage. Joe was a halfway 
lined. Price, $9. mechanic who had never made a serious 

This kit is a fine example of the 1500 study of proper work-holding methods. 
Good Tools made by Goodell-Pratt. Sold “Half the job is holding the work right,” 
by good tool stores everywhere. Write was Old Bill’s comment, as he proceeded 
for interesting booklet—‘‘Tools for the ROD TO FIT SPINDLE= PIN PISTON. 
Toolmaker.’’ It's free. ORILL AND TAP. \ 

GOODELL-PRATT CO., GREENFIELD, MASS., U. S. A. } , OLDPISTON ss; 


Levlamith 














Makers of Mr. Punch 


GOODELL Rs 


Fig. 2 Turning handwheel draws piston 
against faceplate for roughing operations 


to show his helper how the job should 
have been done in the first place. 

By the use of the right fixtures a piece 
of work can be held so there will be no 


springing or slipping, no damaged parts, 


and no waste time. 
] 5 @) '@) ee '@) @) D 4 & @) @) I, S A piston casting may be placed in an 
ordinary chuck, as shown in Fig. 1, while 
(Continued on page 92) 











Spa WDA Raa pa STS RRR TOS OS EE 


SER STARA 

















LEI LL TAI 


Set 


Le ea 























POPULAR SCIENCE MONTHLY 91 


| Complete RADIO Outfit! 














TCT eT 





Armstrong Regenerative 
se 
Receiver and Two-Step 
Balance in Easy 
This great offer makes the finest of radio equipment available to every home. Why tinker with home 
made sets! Why confine your radio reception to the few local stations reached bya crystal set! For 
bring in” your choice of all the wonderful programs broadcasted from the Atlantic to the Pacific. 
It has ample volume to operate a loud speaker on far distant stations. In the TUSKA we offer a set: 
supervision. In results—in appearance—in workmanship—it is the equal of outfits costing twice the 
price we ask. Send the coupon below for our Great Special Offer made for a limited time only. 
dition. The outfit we offer you includes the Regenerative Receiver and 2-step 
Amplifier all enclosed in a solid mahogany case. Also the batteries, head-phones; 
operating without investing another single penny. Your $5 payment brings it all. Tuska Regenerative Receiver and 2 step Amplifier; 
Handsome genuine mahogany cabinet; Genuine Bakelite 
e “B” battery, 45 volt city: ‘A’ dry batteries; set of 
R educe Upk eep to Almost Nothing endlahe, Peter e canaiiins head-phones; 50 feet of 
current, Most perfect tube both for detecting and amplifying. Battery expense reduced of aerial and for turning corners; lightning arrester and 
to the absolute minimum. all things necessary for complete installation. 
C7 
for Great Special Offer 
Just mail the coupon. Get all the details without any cblignion, Don’t think of buying 
Trial. The highest quality of radio equipment possible to have. oie 
a MARSHALL RADIO PRODUCTS, Inc. 


ee 
Amplifier, Complete 
| Monthly Payments 
pa down you can have a radio set that will reach out hundreds—even thousands of miles away 
an 
designed by Mr. C. D. Tuska—a famous radio engineer — and built complete under his personal 
No Accessories to Buy f 
The radio outfits we sell are absolutely complete. Most others make an offer on L O O K 
} the bare set and leave you to buy all the extras like tubes, phones. etc., in ad- 2 
f tubes, aerial, lightning arrester, and full wiring installation equipment. You start Hi ere BS What You Get 
UV 199 Tubes and Dry Cells oe ea 
mitting the use of UV 199 tubes in standard sockets; 
Equipped with 3 of the latest type of dry battery UV 199 tubes. Use only .06 ampere lead-in wire; 100 ft. aerial wire; insulators for both ends 
| || Send Coupon 
9 an ordinary set without finding all about this new an er way. Very easy terms, 
2843 West 19th St., Dept. 13-64, Chicago, IIl. 
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Radios finest 
low-priced receivers 


HAT thrill of getting long distances—generally 


E. D. Elliott of Milford, New 


York 


-one of the hundreds of 
MIRACO fans- 


writes us that 


with the MIRACO set pictured 
-low—priced at only $29.50— 
he heard, among many others, 


the stations listed below. 


These 


results would do credit to a set 
costing many times as much. 


List of Stations 
LONDON, ENG. 


WLAY 
NNW 
PWY 
CFAC 
CICY 
KSL 
KHQ 
KF3U 
WMAT 
CFCA 
cyct 
WRP 
NGE 
WIAZ 
WHAB 
WOK 
WIJAZ 
WJAB 
WMAM 
WCAG 
WLW 


Fairbanks, Alaska 
La Palma, Panama 
Havana, Cuba 
Calgary, Can. 
Calgary, Can. 

San Francisco, Cal. 
Seattle, Wash. 
Lorine, Wyo. 
Duluth, Minn. 
Toronto, Canada 
St. John, Can. 
Dallas, Tex. 
Miami, Fla. 
Miami, Fla. 
Galveston, Tex. 
Pine Bluff, Ark. 
Chicago, Ill. 
Lincoln, Neb. 
Beaumont, Tex. 
New Orleans 
Cincinnati, Ohio. 
Kansas City, Mo. 
Schenectady, N. Y. 
Dodge, La. 
Tacoma, Wash. 
New Mexico 
Butte, Mont. 
Auburn, Ala. 
Montreal, Que. 


to ke had with only the most expensive sets— 
is part of MIRACO’S year round entertainment. 


They’re easy to tune in—Cincinnati hears ’Frisco, 
Denver hears Schenectady, New York hears Havana! 
Many new refinements account for such long range. 


Improved rheostats with multiple resistance windings 
enable you to use any type of tube—a new aluminum 
shield prevents annoying body capacity effects—and 
shock absorbing pads prevent tube noises. 

All sets are fully guaranteed against defects of mater- 
ial and workmanship. Price for the 4-tube outfit 
shown in top illustration is only $54.50. 


Other details of MIRACO receivers are explained 
more fully in our new bulletin. Write today for a 
copy. 

THE MIDWEST RADIO COMPANY 
808 Main Street Cincinnati, Ohio 











































































































marring the faceplate, an old piston ring 
| is placed in rear of the piston, as indicated. 








Work-Holding Methods 
(Continued from page 90) 


the bottom of the skirt is faced off and 
the inside bored sufficiently to clean up 
the casting. A fixture then is made to 
hold the piston to the faceplate. It 
consists of a rod passing through the 
headstock spindle and a steel pin that 
slips through one end of the rod and 
bears against the walls of the wristpin 
holes in the piston (Fig. 2). 
By turning the handwheel, which has 
a substantial shoulder bearing against the 
end of the lathe spindle, the finished face 
of the piston is 
WOOD BLOCK BoLTeo Grawn tightly 
TO FACE PLATE; against the face- 
' plate and held 
| rigidly. The op- 
posite end of the 
piston turns on 
the tailstock 
lathe center in 
the usual man- 
ner. There is no 
danger of loosen- 
ing, since the fix- 





PISTON’ 


EMERY ture tends to 

RING CLOTH draw the piston 
Fig. 3. Emery block tighter. To al- 

for fitting piston rings low the portion 

of the piston 


nearest the faceplate to be cut without 


Another good method of holding such 
work is shown in Fig. 1. A mandrel is 
made with grooves that conform to the 
diameters of the various pieces to be 
turned. Pins in the end of the mandrel 
straddle the wristpin—in a piston job— 
and drive the work. This is a somewhat 
quicker method for finishing operations 
and when the piston is to be ground. 

For fitting 
such parts as pis- 
ton rings into 
grooves, the usu- 
al procedure is 
to lay the ring 
flat and file it. 
A simpler meth- 
od is shown in 
Fig. 3. A piece 
of emery cloth 
is fastened to a 
block of wood, 


HAMMER =VWVOODEN 
PIN-, / 





placed in the ih] r 

jaws of the lathe, \ h@ | 

and the ring is CONNECTING ; PISTON 

held against it. ROO on 
After trim- 

ming down the Fig. 4. F'xture for 


lateral faces of a driving out wristpins 


piston ring, so 
that it fits the groove, it is necessary only 
to file the joint ends, and this should be 
done with a file that has one flat side 
ground ‘“‘safe.” 

The wristpin hole carf be reamed with 
a reamer in tailstock chuck or by hand, 
the piston being held in a vise. A block 
should be placed between the skirt and 
the vise jaw so as not to damage the 
finished surface. The rearmer must be 
kept true by keeping it parallel to the 
blade of a machinist’s square placed on 
the piston. 

A fixture for holding a piston while 
(Continued on page 94) 
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E’VE always believed that Simonds 
Saws were preferred by men who 
depended upon saws most. 


Now we Know! 


Onarecent trip through twenty-five lum- 
ber camps in the Michigan woods, we 
found that twenty-three used Simonds 
Saws exclusively. 


Just you say to yourself NOW, “If it’s 
good enough for the Big Timber Coun- 
try, it’s good enough for me.” 


And when you go to your dealer be sure 
to pronounce the name SI- MONDS. In- 
cidentally, if he can’t supply you, write us 
direct, mentioning his name and address. 
Thanks. 


Simonds complete line of cutting tools, fa- 
smous for their quality since 1832, includes 
- Hand Saws, Hack Saws, Cross-cut Saws, Buck 
Saws, Circular Saws, Band Saws, Machine 
Knives and Files. There is a Simonds cutting 
tool for every cutting purpose —and preferred 
by those who depend upon cutting tools most 











SIMONDS SAW AND STEEL CO. ~~ > 
“The Saw Makers”’ Estahlished 1832 3 | 
FITCHBURG, MASS. 

FILES K NiVES_ STEEL 
Chicago, Ill. Lockport, N. Y. Portland, Ore. Montreal, Que. 
Detroit, Mich. Memphis, Tenn. San Francisco, Cal. Vancouver, B. C. 
New York City New Orleans, La. Seattle, Wash. St. John, N. B. 

London, England 
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Now I know why 


the Boss has confidence in Jones 


HEN an especially particular job comes in, 

the Boss sends for Jones. Why? Because 

he knows that Perfection depends upon Accuracy, 
and for Accuracy he can depend on Jones. 


But without the finest and most accurate tools 
Jones could not be assured of Accuracy. Jones 
knows this, and his choice every time is “Brown 
& Sharpe.” 


Brown & Sharpe Tools are ““The Standard of the 
Mechanical World.” When you use Brown & 


Sharpe Tools you have confidence that the results 
will be “right.” 


It pays to equip your kit with Brown & Sharpe 
Tools. Send for our Small Tool Catalog. 


BROWN & SHARPE MFG. CO. 
Providence, R. 1, U.S. A. 








BROWN & SHARPE TOOLS 


“The Standard of the Mechanical World” 





— 
| Work-Holding Methods 


(Continued from page 92) 


| driving out a frozen wristpin or while 

| reaming in a drill press is shown in Fig. 4. 

While these work-holding fixtures can 

be made from scraps, they are far from 

| makeshifts. They have proved quite 

| satisfactory for a manufacturer who turns 

| out pistons and connecting rods for 
racing cars. 

Another phase of the work-holding 
question is the use of angle plates and 
supplementary tables. 

Angle plates are subject to great strain 
and must be heavy and well braced. The 
most common type is made with two 
faces at right angles and has one or two 
30-degree braces, as shown in Fig. 5, 
Plain angle plates are usually drilled for 
clamping bolts as may be needed. Some 
shops use plates with tapped 4- or %-in. 
holes in horizontal and vertical lines, 
equally spaced. When holes are drilled 


7]\ COUN TER- 
Yi} 













Ve 


TREATMENT OF 
TAPPED HOLES 





COMMON NARROW TYPE 
WITH REAR SURFACES 


: 





BROAD TYPE. 


Fig. 5. Two types of angle plates, the upper 
one having accurately finished rear pads 





for the use of studs, they should be 
countersunk first, as that makes it easier 
| to tap the holes without turning up a 
| burr that might hold the job off square. 

A popular type of angle plate with 
| toolmakers and machinery builders is the 
| tall and narrow one shown in Fig. 5. 
This has machined pads on the reverse 
side of the faces and at the ends of the 
sides for making measurements and for 
square clamping. When the plates are to 
_ be used in the vertical position only, they 
| sometimes are fitted with a slot in the 
base for a holding-down bolt. 

A serviceable plate for the accurate 
machining of pipe fittings and fixtures is 
the combination box type shown in Fig. 6. 
It has two faces at right angles and a 
third at 45 degrees. This plate is open 
between the faces and is drilled with 
holes equally spaced so that bolts may be 
inserted from the inside or nuts be 
tightened from within. Box plates of this 
type vary from 6 in. to 4 ft. and larger. 

Where work is to be machined while 
clamped in a vertical position, the tee- 
slotted plate is an excellent work-holding 
fixture. Slotted bases are the rule for this 
type—two slots for one bolt apiece or 
long slots in which two bolts can be placed. 

Supplementary tables are used for 
work having staggered faces or faces 

(Continued on page 96) 
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CLARENCE WAGNER, of Indiana, holder 
of the transcontinental record of 28 days 
8% hours, recently pedaled from Venice, 
Cal., to New York City in 24 days and 
12 hours. He chopped almost 4 days off 
his previous record. Naturally, Wagner 
thinks the Iver Johnson is some bicycle. 
It took him over mountains, through 
desert sand, miles of mud, heavy rains— 
all sorts of roads and conditions. 


Built for long service 


The Iver Johnson Truss-Bridge construc- 
tion assures absolute rigidity, preventing 
give and sway of the frame during fast 
pedaling, pushing up hills, or through 
sand. Also made in Drop-Bar models. 

The high carbon seamless steel tubing 
used in Iver Johnson frames and forks 
has a tensile strength of 90,000 pounds 
to the square inch! Fork crowns, cranks, 
fork-ends, handle-bar stems, seat posts, 
and other parts are of genuine drop- 
forgings made in our own plant. 

The two-piece crank set and two-point 
ball bearings will outlast any other type 
and make pedaling easy as walking. The 
crank set is perfectly balanced, accurately 
aligned, and holds true to adjustment. 

Iver Johnson Bicycles are made to fit 
all sizes of men and women, boys and 
girls. Colors: Ivory Black, CopperBronze, 
Poilu Blue, Iver Johnson Blue, and Ma- 
roon. Every model is finished like 
a high-priced automobile, with 
five coats of enamel hand rubbed, 
and all nickel plating over cop- 
per. Best guaranteed equipment. 





Iver Johnson Rider | 
Breaks Cross , Continent Record 





Clarence Wagner, who made new transcontinental cycle record 
from Venice, Cal., to New York City. 


WRITE FOR FREE BOOKLETS 


Catalog “B” illustrates and describes the com=- 
plete line of Iver Johnson Bicycles, as well as 
Iver Johnson Velocipedes. 


Catalog “A” illustrates and describes the 
complete line of Iver Johnson “Hammer the 
Hammer” Safety Revolvers, as well as Iver 
Johnson Champion Single Barrel Shot Guns 
and Hammerless Double Barrel Shot Guns. 


DEALERS: We sell Bicycles and Velocipedes 
directtoretailers. Agolden opportunity is yours 
tohandlethisfamousline. Writefor Dealer Plan. 


IVER JOHNSON'S 
ARMS & CYCLE WORKS 


5 River Street, Fitchburg, Mass. 


New York: Chicago: 
151 Chambers St. 108 W. Lake Se. 


San Francisco: 717 Market St. 


IVER JOHNSON 
BICYCLES 
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The PEXTO No. 30—A Plier with a Reputation : 


You Need Good Tools 


N order to work successfully at a 
mechanical trade or to take plea- 
sure in making things at home you need 
good tools, tools that will stand up and 
do the work required of them. 





PLIERS—Over sixty styles 
both Slip Joint and Firm Joint. y s P Tool. Th 
: : ou cant go wrong on a Fexto lool. ey 
All highest quality drop forged steel. are highest grade, carefully finished, thoroughly 
tested and inspected and fully guaranteed. 





The line consists of Bit Braces, Auger Bits, 
Squares, Chisels, Hammers, Hatchets, Pliers, 
Monkey and Pipe Wrenches, “Angle Wrenches, 
Screw Drivers, Snips, Compasses, Pruning 
Shears, Dividers, Calipers, Pincers, Soldering 
Coppers, Nail Sets, and many other small tools. 


CHISELS—Forty styles 


all practical sizes. 
Forged steel, hardened and tempered. 





Booklets covering our important lines are 
available for free distribution. 


PEXTO TOOLS are carried by 
practically all progressive dealers. 


HATCHETS— 
Sixteen styles 


Formed steel, hardened and tempered. 
White Hickory handles securely 


wedged. 





{WORTH WHILE TOOLS 


The Peck, Stow & Wilcox Co. 
Southington, Conn., U. S. A. 


WRENCHES—Nine styles 


All practical sizes. 
Designed for strength. 











Packing a Worn Rod on at | 
Large Steam Pump 


HEN a pis- 
ton - rod is 
badly worn, it is 
practically impos- 
sible to keep a 
steamtight joint SPRING RINGS 
with ordinary packing methods. I have 
obtained excellent results by using hard 
brass rings about 1/16 in. thick and two 
thirds the width of the packing rings. The 
ends of each of these springy rings are 4 
in. apart after they are placed over the 
packing. Cut the packing the proper 
length to go around a rod, place one of the 
brass rings over the packing ring and in- 
sert both into the packing box. Continue 
until the stuffing box is full. The packing 
will conform to the worn rod without ex- 
cessive friction.— JAMES E. NOBLE. 


Work-Holding Methods 
(Continued from page 94) 


lying in two planes. Work having arms or 
extensions that prevent it from being 
clamped flat to the worktable, is held 
conveniently in such a table. When 
clamped to a planer or shaper table, the 
supplementary table will hold the work 
parallel to the machine table as well as 
square with it and it is more desirable 
than box parallels or wooden supports for 
high work. These extra tables are made 
with tee-slotted faces, as indicated in 


















/} yy 
oF” Ml 
END VIEW OF 
SUPPLEMENTARY 


TABLE - TEE SLOT TYPE 





TEE SLOT TYPE 


COMBINATION 45°90 
GOx TYPE. 


Fig. 6. Supplementary table for machines 
(above) and two types of angle plates (below) 


Fig. 6. Two faces are the rule, although 
in some cases there is a broad flat-top 
face with two shorter side faces. 

For special work, plates are made with 
odd angle faces and are, in general, to be 
preferred to the hinged or swiveling angle 
plate, as they are more rigid and do not 
shift under heavy, cuts. 

Cast iron is the ideal material for angle 
plates—it is easily machined and holds 
its shape well. Planing is the usual finish- 
ing operation, although small precision 
plates are ground. 

A fine degree of accuracy is obtained 
on large plates by scraping to a master 
surface plate and using a master test 
square for the angular checking. All 
angle plates should be machined on their 
edges and these must be square and in 
line with the faces. 
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The Handiest Tools 
in my shop /” 


shat’s how the mechanic looks. upon his files. 
































From sharpening saws to fitting locks ox doors = 
---he finds important and different uses for them. is 9 
every single day. . 

é ™ = 
He wouldn’t be without the right file for every [ 





job and he realizes the importance of good files, 

files that will bear the brunt of hard and con- 

stant usage, files that are “pinch hitters” and , 
that he can depend on in emergencies. 





That is why experienced workmen---everywhere 
prefer NICHOLSON Files. 


Good Hardware Dealers carry com- 
plete assortments of NICHOLSON 
Files and Rasps and are competent 
to help you select those you need. 


NICHOLSON FILE COMPANY 
Providence, R.1., U.S.A. 
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NICHOLSON FILES 


~a File for Every Purpose 


soy 
S.A. 


(TRADE MARK) 
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‘A Columbia, please’ 


HAT’S how to ask for a sure-to-be-good dry cell. 

Name it! Insist on Columbias! There’s a snap- 
piness to their power that you'll like. It lasts. You 
get more battery life for your money. Slow to spend 
their strength—quick recovery as they rest. Always 
fresh, because dealers sell them so fast. Most eco- 
nomical battery you can buy. You seldom need new 
ones. Great for radio dry cell tubes. 


Columbia Dry Batteries are sold by electrical, 
hardware and auto accessory shops, radio, marine 
supply and implement dealers, garages, general stores. 
Fahnestock Spring Clip Binding Posts on Columbia 
Ignitor at no extra cost to you. 


NATIONAL CARBON COMPANY, INc. 
New York San Francisco 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 





Columbia 





Dry Batteries 


fo Doorbells and buzzers 
Ringing burglar alarms 

Protecting bank vaults 

Calling Pullman porters 

Telephone and telegraph 

Lighting tents and 

outbuildings 
Gas engine ignition 


Tractor ignition 
Starting Fords 
Firing blasts 

Motor boat ignition 
Heat regulators 
Electric clocks 
Radio “A” 
Running toys 
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—they last longer 


. ‘ 
Simple Guide Fixture Saves Time 
in Tapping Nuts 


7s fixture is useful in shops where 
contract work is done, especially 
where nuts have to be manufactured in 
quantities.. Machinists are well ac. 
quainted with the procedure of making 
nut blanks on the screw machine, either 
automatic or hand; this tool is for tap- 
ping the nuts after they are drilled and 
cut off the bar. 

The machine used is either an engine 
lathe or asmall hand-feed screw machine, 
The tapper tap is as long as possible, up 


SHANK OF TAPPER TAP 





When fed onto the tap, the nuts are 
kept from turning by hardened guides 


to a maximum of 20 in., depending on the 
size of the hole to be tapped... A tubular 
piece on the tail center is used for starting 
the nuts on the tap. Two hardened 
guides in a guide channel are regulated 
with adjusting screws to fit the distance 
across flats of the nuts. 

It is apparent that by restraining the 
nuts from turning and by rotating the tap, 
the nuts are fed over the tap one by one 
as fast as they are entered at the point. 
They gradually run out of the shank of 
the tap, which is slightly smaller than the 
root diameter of the tap, and when the tap 
becomes full, it is removed from the chuck 
and the loose nuts are dropped off the end 
of the shank.—W. B. B. 


Making a Heavy Plumb-Bob 


to plumbing 
elevator shafts, 
walls, and all out- 
side work that has | 
to be done in 
windy weather, a 
heavy plumb-bob 
is essential. One 
can be made from 
a 10-in. length of 
21%-in. cold-rolled 
steel shaft, as 
shown. It weighs, 
when finished, 
about -10 Ibs. 

After the bob has been turned to the 
dimensions indicated, it is placed in a 
chuck and drilled and tapped for the plug. 
It is centered again and a hole is drilled 
through the plug for the plumb-line, 
which should be wire instead of cord.— 
E. M. QUIMBY. 








Details of the bob 





COMING SHOP FEATURES 
WHat the Machinist Should 


Know about Punches and 
Dies, Making the Most of a 
Lathe, Saving the Cutting Edge 
on Planer Tools, How to Build a 
Small Turret Attachment for a 
Lathe, and Unusual Uses for a 








Drill Press. 
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SIX SENSES 
¥Smelling 
Tasting 

Seeing 
Jeeling 
Hearing 
and 

Tycos 


Temperature 
Control 





As THE great iron cylinders with their load of green coffee 
revolve over the roasting fires the greatest nicety of heat regu- 
lation is required. 

In the smaller countries hand roasting is ‘‘good enough.”” But 
the billion pounds or more of coffee that is consumed annually in 
the United States must be absolutely uniform in quality —its 
aroma must be preserved. 

This is where Jeos, the sixth sense of industry, comes to the 
help of coffee manufacturers. The roasting of coffee is an 
extremely delicate operation —a difference of a degree of tempera- 
ture will ruin a whole cylinder of coffee. But with Zeos Instru- 
ments to regulate, control and indicate temperatures the absolute 
uniformity of product is assured. 

And in the making of soap, steel, food products, phonograph 
records, tools, electrical goods and every other manufacturing in 
which heat processes are used Jyeos heat control assures the 
essential certainty necessary to manufacturing on a volume basis. 


Tycos is the sixth sense of industry. It has taken the guesswork out of 
manufacturing. eos Temperature Controlling, Recording and Indicating 
Instruments are made for every manufacturing purpose. Wherever in 
manufacturing you are now gambling on the human senses of your work- 
man, substitute the always accurate sixth sense — feos Temperature 


Control. 
Manufacturers 


Do your manufacturing problems require the indicating, recording and 
control of heat to the fraction of a degree? If so, there is a type and style 
of Instrument in the feos Line of 8,000 varieties of Heat Control, Regulat- 
ing and Recording Instruments that you need. 

Informative literature on any type of instrument will be sent you promptly 
on request. Or our engineer will consult with you on the application of 
eos to your manufacturing processes. 


Taylor Instrument Companies 
Main Office and Factory 


ROCHESTER, N. Y., U.S.A. 


Canadian Plant 


Jeoe BUILDING 
TORONTO 
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in the Home 


Fyrcos Office Thermometers 
n aid in promoting humana 
efficiency. 


Fyeos Bath Thermometers 
‘o enable you to get the most 
ood from your bath, 


Home Set 
ake Oven Thermometer. 
Candy Thermometer. Sugar 
Meter. The secret of ac- 
curate results in cooking. 


I Wall Thermometers 
To help you maintain a 
re in your house 
conducive to good health. 


Tyeos Quality Compasses 
'o show you the right way in 
unfamiliar country. 





Fyeoe Fever Thermometers 


necessity in every home, 


Tyee Stormoguide 

orecasts the weather twenty- 
four hours ahead with depend- 
able accuracy. 


Tycos Hygrometer 

o enable you to keep the 
humidity of the atmosphere in 
your home correct at all times. 


Your dealer will show them to you. Ask us, 
on a postal, for booklets on any of the above. 


Jyeos and the MEDICAL Profession 











Zcos Sphygmomanameter, Pocket and Office type 
fycos Urinalysis Glassware. 
Zycos Fever Thermometers. 
Bulletins on request. 
Rages 
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[The New 
Liberty Twin 

















\ Beautifully 


finished with 
nickle trim- 
mings. Amo- 
tor you will be 
proud to own. 














No Other Rowboat Motor 
Combines all these Features! 
OSCH Magneto—Zenith Carburetor 


—twin cylinders—no vibration—light 
weight—direct drive—lots of speed! A 
motor that no other can follow—that 
drives your boat where’er ’twill float— 
through weeds, shallows and over hidden 
obstructions—the only motor that gives 
you 100% use of your boat! The 








has been tested by thousands of users over a period of four years and has 


proven its superiority over all vertical and so-called ‘ 


‘tilting’ motors. Our 


challenge to other builders to follow us through weeds, shallows and over 
sunken obstructions has never been accepted and still stands. 


Bosch Magneto Zenith Carburetor 


The world’s standard ignition sys- A “Little Brother” of the 
tem. Magneto is mounted on a rock- carburetorusedonevery Lib- 
ing cradle, specially designed by erty Aeroplane Motor built. 
Caille and Bosch engineers, and gives No troublesome ‘“‘needle 
a uniform hot spark at any speed. valves”—the right gas mix- 
Backed by 2,100 Bosch Stations for ture positively assured. No 


quick service if needed. adjustment required 


Ae 


Motorcycle Control 


The entire control is in the 
tiller handle—the hand that 
steers controls the speed. A 
twist of the wrist times the 
hot, Bosch spark. Push but- 
ton at end of steering handle 
stops the motor. 


Easily Carried lo Dealers—Write for terms. Some 
7 


good territory still open 


The Caille Liberty Twin is so light it can be easily 





carried. Telescoping shaft can be quickly detached. 
Motor comes in special chest having handles for con- 
venient Carrying. 


Send to Nearest Branch Office for 
Literature 
Ask for Measuring Chart to assist you in figuring 
value of all outboard motors—free. 


E. J. Willis Co., 85 Chambers St., New York City 
Weeks, Howe, Emerson Co., 90 Market St., SanjFrancisco, Cal. 
Fremont Electric Co.,'742 N. 34th St., Seattle, Wash. 
James Walker Co., 123 Light St., Baltimore,{Md. 

Leslie Franks,’5100 N. Bernard St., Chicago, II. 

John J. Odenwold, 1209 H. St., N. W., Washington, D. C. 
Rapp-Huckins Co., Inc., 57-59 Haverhill St., Boston, Mass. 


The Caille Perfection Motor Co. 


6240 2nd Boulevard Detroit, Michigan 


CAILLE 


PRONOUNCED “‘CAIL”’ 


Rowboat Motors 


TheSingle Cylinder LIBERTY 
The Motor That Proved the 
Direct Drive Principle $85 
complete with battery 
ignition. Same principle as 
Liberty Twin but very 












moderately 
priced. 


| Caille Perfection Motor Co., 
6240 2nd Boulevard, Detroit, Mich. 


Gentlemen: : 
Please send me full particulars about the new Caille Liberty Twin. 


| Name 
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| slightly, but can easily be drilled and 
| tapped for the gage screws. If the die 


| in the position of the guide pins and the 
| shape of the tin bottom section of the pipe, 


no loss from cracking by this process. 











— ae 
Some Secrets of Hardening 


(Continued from page 86) 


ply that will have a 12-ft. head—a tank on 
the floor above is what I used. I bring | 
a 4-in. pipe straight down over the die and | 
couple directly on the end of this a length | 
of tin or galvanized iron pipe. The tin 
pipe can be shaped roughly to the outline | 
of the engraving on the die and arranged | 
to stand about 4 in. above the die face, | 
Have a clapper valve hinged inside the 
tank to cover the 4-in. opening and ar. 
ranged to be opened by means of a cord | 
within easy reach of the operator, so that | 
he can open the valve wide instantly. 

Now heat the die slowly and carefully | 
to the desired heat, say cherry red. Be) 
careful not to disturb the bone black on 
the engraving, but move it on the corners 
so as to see the color of the die. When hot, 
place the die carefully on the pipes in the 
box and against the guide pins. See that 
the pipe is in position directly over the 
engraving. Remove the iron band with- 
out disturbing the bone black more than 
is necessary, pull the valve quickly, and 
hold it open until the die is cold. The 
water will carry the bone black away in- 
stantly. 


Reduces Chances of Cracking 


It will be found to be hard only under 
the impact of the water, and the balance 
can be drilled and tapped to hold gages, 
thus avoiding the risk of cracking the cor- 
ners if the holes are drilled beforehand. 

With a little practice, I have been able 
to harden to a distance outside the figure 
of about 34 in. The balance is hardened 





does not lie steadily on the drop-hammer 
base, it can be planed on the bottom. 
This may seem a considerable to-do to 
harden a die, but the outfit is suitable for 
many kinds of work. The only change is 


which is formed easily to suit the outline 
of the engraving. I have hardened a 
good many drop-hammer dies, and had 


By making a suitable cooling ring, it is 
quite possible to harden a grooved pulley, 
or similar article, all the way around in 
the bottom of the groove and leave the 
balance comparatively soft. ’ 

The die does not need to be drawn un- 
less there are very delicate parts, which 
would be unusual for drop-hammer work. 





HEN Mr. Horton uses the term 
“cherry red” he is not implying, of 
course, that the now more or less obso- 
lete method of judging heat by color 
should be followed, except in the absence 
of other means. Naturally, the heating 
by color is responsible for many of the 
failures of which he writes, as there may 
be a variation in from 200 to 400 degrees 
in what different mechanics would call a 
cherry red. In order to place the empha- 
sis solely upon his own interesting experi- 
ences in hardening, Mr. Horton has 
ignored side issues and it is to be taken 
for granted that electric pyrometers oF 
temperature cones will be used when avail- 
able in the heating of expensive tools and 
dies. 








————— 
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rure ISTEN! The Sextette from Lucia! The living voices of 

ned the great artists—as if floating in through the window on 

and wings of. magic! 

= MUSIC MASTER, Radio’s musical instrument, catches the 
softest tones, the most delicate shadings, the personality of each 

» to artist’s voice—and illusion of their presence in your home is perfect. 

by ' The wood amplifying bell of MUSIC MASTER eliminates blast, 

‘a rattle and thin nasal tones and substitutes in their stead full, clear, 

ipe resonant tones—faithful and lifelike, a delight to the ear. No 

lint other material but wood does that satisfactorily. 

da 


There is a scientific reason for the material, size and design of 
had every part of MUSIC MASTER—developed and perfected by men 
tis who have spent more than a score of years in the study of sound 
ley, reproduction. 


1 in Go to your dealer and let MUSIC MASTER speak for itself; 
the or, better still, have one sent to your home to test and prove on 
your own set. 


14-inch Model, for the 
Home- - - - = = 

21-inch Model, for Con- 
certs and Dancing - $35 

Connect in place of headphones. 


No batteries required. 
No adjustments. 


be Dealers Everywhere 


ork. ~ MUSIC MASTER CORPORATION 


(Formerly GENERAL RADIO CORPORATION) 

erm Makers and Distributors of High-Grade Radio Apparatus 
5, of S. W. cor. 10th & Cherry Sts., PHILADELPHIA 

DSO- CHICAGO PITTSBURGH 
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Each Serves Its Community 


In Frazer, Colorado, a log cabin of three rooms shelters 
a telephone exchange that connects with the mountain 
homes of cowmen, miners, homesteaders and tie-cutters. 
In the heart of New York City a new building of twenty- 
nine stories is to become the home of several metropolitan 
central offices serving some 120,000 telephones. This 
building will contain, as well, offices for executives and for 
engineering, commercial, plant and accounting forces, pro- 
viding space for over 7000 telephone workers. 


Each of these buildings helps to render adequate and 
economical telephone service in its own community. They 
stand at the extremes in size, equipment and personnel. 
Yet they both indicate the nation-wide need for adequate 
housing of the activities of the Bell System; and they illus- 
trate the varied ways in which that need is being met. One 
of the largest single items of plant investment of the Bell 
System is real estate, comprising nearly 1700 buildings 
acquired, with their sites, at a cost of $180,000,000. 


It is continuously the aim of the Bell System to construct 
and so to situate each new building—whether executive 
office, central office, storehouse or garage—so that it shall 
serve its community with the utmost efficiency and economy, 
and remain a sound investment throughout its period of life. 


AND ASSOCIATED COMPANIES. 


BELL SYSTEM 


One Policy, One System, Universal Service 


The Real Metal Solder in Paste Form 













BIASCUPE $F 


Pocket Binocular 





American made, it is bet- 
ter than many imported 
binoculars costing far 


Introducing Our N ead 
SOLDERALL BLOW “FORCH os 
cpune Micaliomes tale of Heavy Solid Brass ; 
Will last a life-time. indispensable in the Home,Garage 
Magnifies 6 times. Makes and tothe Electrician. For solder- 

objects invisible to naked ing Radio, House Wiring, Jewelry, 

eye big and bold. Thousands Ignition, Kitchen a etc. 
used by tourists, somnbers. Boy 

) Scouts, hunters, fishers. 


| iif dealer can’t supply you, 
send $5.25 and get one dived. 
Money back guarantee. Buy 
a Biascope today. 


WOLLENSAK OPTICAL COMPANY 
81-83 Clinton Ave., Rochester, N. Y. “just 29% 




















Cheaply Made Valve Grinder 
for the Small Garage 


By Frank N. Coakley 





[Ne his work increases sufficiently | 
to warrant the purchase of an ex. | 
pensive valve-grinding machine, the! 
owner of a small garage can make at low 
cost a very satisfactory machine of his 
own, as illustrated. 

A small hand-operated emery wheel is 
necessary. A good one can be obtained 
for about $4.50, preferably one with a 
5-in. wheel, although a smaller wheel wil] 
do. A \-in. thick piece of steel plate 
714 in. wide and 11 in. long serves as the 
base. This is cut, as indicated in Fig. 1, 
across one corner at an angle of 45 degrees, 
Two cap screws or bolts are used to fasten 


















CRANK V4" STEEL PLATE 
BUSHING i __— 2-% STD. TEES 
hr 4 # 





STANDARD GRINDER 


Fig 1. Top view of the vafve-grinding 
machine that utilizes a small tool grinder 


the grinder in place. It is best to slot the 
holes, so that the grinder can be moved 
forward as the wheel wears down. 

The height from the base plate to the 
center of the valve support is governed by 
the height of the grinder to the center of 
the wheel. The distances must corre- 
spond. 

Two 34-in. tees and 2 short pieces of 
34-in. pipe serve as bearings and uprights. 
A crank is used to rotate the valve. The 
threads in the outer ends of the tees are 
machined away. 

The end of the crank hub is turned 
down to fit the pipe-tee and a groove ma- 
chined in it to receive the end of a 4-in. 
setscrew (Fig. 2). The face side of the 
hub is tapped to receive a bushing. Two 
bushings in all are required and they 
should be bored a tight fit for the valve 
stem. For each size of valve rods handled, 
a separate pair of bushings will be re- 
quired. 

For feeding the valve to the wheel, a 
thumbscrew with fine threads is used. 
This is held in position by a bracket and 








SETSCREWS FEED SCREW 
¥4' DIA. 30 THD. 


F ii =». YW 4 
| YZ 


igi 


(SS ILO MAID 


SLIDE SUPPORT 


3°X2°x V4 ANGLE 
14" LONG 








ENDS TURNED OVER 


Fig. 2. The method of holding the valve 
stem, which is revolved by a hand crank 


an adjustable slide. The bracket is made 
from a 1\%-in. length of 3 by 2 by 4 in 
angle iron grooved on the face to allow 
the slide to be moved down when a valve 
is to be taken out or put in the machine. 

An advantage of this rig is that the 
grinder can be used for tool grinding when 
not required for grinding valves. 
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‘ Inserted Scales Give Added 

Usefulness to Surface Plate 
METHOD of improving the most 
important tool in the shop—the sur- 


face plate—is shown in the accompanying 
illustration. The word “important” is 


used advisedly, as all accuracy in dimen- 
sions must start from the surface plate. 

A toolmaker’s square is used against 
the left-hand edge of the conventional 
surface plate. If this edge is not finished, 
Then regular commercial 


it should be. 





MAKER'S 
SQUARE 
Corner of surface am showing commercial 
scales tapped into accurately planed slots 


scales, with graduations suitable for the 
use to which the plate is to be put, are set 
into these plates, about 14 in. from the left 
and lower edges, as denoted. Plane 
clean, square-cornered grooves just wide 
enough to be a good tapping fit for the 
scales, which are driven into place with a 
block of hard wood and a hammer. 

The advantage of this arrangement is 
that a piece of work can be clamped on the 
surface plate and measurements trans- 
ferred to it from two sides direct from the 
scale. If very fine tool work is being done, 
a Vernier slide may also be used. With 
the regular surface plate, measurements 
for comparison can be made only verti- 
cally or in one direction, but with a plate 
having scale insets, measurements and 
layouts may be made in three directions 
or three planes.—W. BURR BENNETT. 





Wax Fillets for Pattern Work 
Made in Simple Press 


| energie wax fillets for filling the 
square corners in patterns can be 
made in quantity by the use of the press 
illustrated. A plunger operating in a 
cylinder forces the warm wax through 
orifices made in 
the bottom plate. 
These openings 
are the exact 
sizes of the fillets 
commonly _re- 
quired and are 
beveled upward 
toward the in- 
side, so that the 
wax can flow 
freely. 

A good wax 
mixture to use 
consists of 1 pt. 
linseed oil, 4 Ibs. 
beeswax, 4 lbs. 
whiting and 1 lb. 
rosin. It becomes 
hard when cold, can be glued to the pat- 
terns, and is practically unaffected by 
contact with moist sand. 

Prepared fillets of this type save time 
over the familiar wax taper method, which 
requires more handwork.—G. A. L. 


Plunger presses soft 
wax through die plate 








10 Shaves FREE See coupon 





Don’t Buy Yet 


By V. K. Cassady, Chief Chemist 
GENTLEMEN: 


The claims we make on Palmolive Shaving Cream 
seem hard to believe, we know. 

So we never ask men to buy. We never state its 
price—never say that druggists sell it. All we urge or 
offer is a ten-shave test at our cost. We ask you to 
prove our claims in fairness to us both. 


It is better than we expected 


Palmolive Shaving Cream surprised us as much as it will you. 
We never dreamed that shaving creams could be so improved. 

But we are masters of soap making. We had devoted our life- 
times to soap study. We had done some great things. In Palm- 
olive Soap we had created the leading toilet soap of the world. We 
learned what men wanted in a Shaving Cream. We worked 18 
months to meet those desires to the limit. We made up and tested 
130 formulas before we satisfied ourselves. 


Men were amazed 

We did better than we dreamed. This Shaving Cream, when 
perfected, became an instant sensation. Méillions asked us for the 
10-shave tube, and they flocked to this Cream when they tried it. 

They told others about it. They wrote us letters—tens of thou- 
sands—to thank us for making it. 

Thus Palmolive Shaving Cream attained the pedestal place, 
without ever a man being asked to buy. 

Now we ask you to make this test, if you have not. Do it as a 
courtesy to us. Do it in fairness to yourself. Cut out the coupon 


now. 
HOW IT EXCELS 


1—Multiplies itself in lather 3—Maintains its creamy fullness 


250 times. for ten minutes on the face. 
2—Softens the beard in one 4—FExtra-strong bubbles sup- 
minute. port the hairs for cutting. 


5—The palm and olive oil blend 
bring fine after effects. 


PALMOLIVE 
SHAVING CREAM 


Follow with Palmolive After Shaving Talc. 
An invisible way to that well-groomed look. 





10 SHAVES FREE Simply insert your ages and | 


acces and mai 1) 
THE PALMOLIVE COMPAN 2275 
Dept. B-690, 360 N. Michigan Ave., Cian Ill. 
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First prove our claims—Make this ten-shave test 


© P. Co, 1926 
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TILL FURTHER beyond the accepted bounds of radio 
reception, this long-range Mu-Rap Receiver, 
MA-15, has extended the domain of radio enter- 

zeta tainment. To the easy operation and high selec. 

tivity of the Mu-Rap design, is added a still greater mastery 
of illimitable spaces together with pure, clear loud speaker 
volume. All this with only a handy 2 foot loop! The 
standard Mu-Rap circuit — two stages of audio and three 
stages of radio frequency amplification with detector. 


Guaranteed range with 2 foot loop~1000 miles 
Write for Literature 


Mu-Rap LaBoratories Inc. 
811 FirtH Ave Assury Park. NEw JERSEY 



































ric, Log- » Binary, Add and Sub- 
tract Slide Rule. It will instantly add, 
subtract, multiply and divide any com- 
bination of whole numbers, fractions, 










pproved and adopted by coll es. 














“Five-ie Dre bitie Rule| | |New 4 H. P. 110 volt A. C. Guaranteed Motors 


OO, 

. \\ is a combination Mannheim, Polymet- 60 cycle, complete with cord, plug and pulley 
Gen. Elec. 1725 speed. . $16.00 
ace. Elec. }4 H. P. Rep. 

n 
Master 3 H.P.Rep.Ind. 52.50 
Master 1H.P. Rep.Ind. 60.00 
Special values in rebuilt moto:s 


cotvene takestss HYRE ELECTRIC CO. 
Gilson Slide Rule Co. Niles, Mich. 625-H S. Dearborn St., Chicago, Ill. 


-... 39.00 
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Spin All Nuts On— 


T'S .sO easy now—assemble any 
radio hook-up in half the time— 
make _ connections leakproof as 
soldering with 

Stevens SPINTITE Wrenches 


Pit all radio nuts. Hollow stem 
goes Over projecting screws—hex 
socket gets full grip and protects 
nut—ebonized handle for comfort- 
able leverage—cinch to reach diffi- 
cult places. All sizes from 3/16 to 
14 inch. 

STEVENS & CO. 
375 Broadway, Dept.21 New York 
Toolsmiths since 1899 


Send $1 
for Set No. 71 
illustrated. 


Sizes 7/16 and 
1/2" for 








selectivity or money refunded. 


sensational 





withsoldered] waves in all directions 








id when cash 
insulators. with order, or C.0.D, AGEN 


plus p ‘0 
tn good radio stores, all over the U.S. 


ACORN RADIO MFG. CO., 
Dept.115, 1806 S. Racine Ave., Chicago 
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Wire or Ribbon? 
SULT WY 


OUR Aerial is a part of your 

Don’t blame your set for 
Receiver! unsatisfactory results. Nine 
times out of 10 the fault is in the Aerial. Try 
the sensational new TRANSCONTINENTAL “‘Rib- 
bon’’ Aerial—adopted by Radio Engineers, broad- 
casting laboratories, and thousands of enthusiastic 
radio fans. It’s guaranteed to giye clearer tone, 
bigger volume, greater distance, sensitiveness and 


500% better results with the 


T 
weather proot AL 


¥ resis corrosion, on scie' 
to. ist Based cientific 
100 it., $3.00] principle that broad surface increases re- 
150 ft., $4.5@ contivity and am: lifes the tone. openly 
: satisfactory with tube or crys sets. 
Complete} Sy vistitt’’ sa 3 FORREST, the famous 
ready for USC] radio expert. ‘2 twists per 50 feet catches 


snap hooksto} Order from this ad! if your dealer will not 
fasten. on to gupply you promptly. DEALERS and 
‘w sold £°r attractive 
ig sales, good 


Bi country ‘ss get 
e coun 
busy. 
















today! 





Simple V-Rest Fixture Aids in 
Grinding Center Punches 


7° GRIND center punches and pivot 
rods accurately is a trying job for 
almost any mechanic. For precision work 
even a minute deviation from the true 
center is not permissible. This makes it 
desirable to use some other method than 





a 
. 


; ’ 
ADJUSTMENT SCREW 


This holder keeps a punch or pivot 
rod at the right angle for grinding 


trying to center the punch or rod in a 
universal chuck. 

An accurate job can be done by using a 
simple V-rest in conjunction with an 
ordinary grinder. The V-rest, made from 
flat steel, as shown, is fastened at an angle 
of 30 degrees with the face of the grinder. 
An adjustment screw at the lower end 
moves the work toward and away from 
the wheel. The point of this screw should 
bear against the center of the base of the 
tool or rod and this base must be perpen- 
dicular to the axis of the tool. 

If the adjustment is properly made and 
the tool carefully turned in the rests, the 
point will be formed in the exact center 
of the punch. 





Cones and Rods Form Useful 
Gage for Testing Axles 


oe straightening automobile front 
axles, an accurate gage can be made 
quickly from four cones and two rods. 
The cones, which are turned and drilled as 
shown to receive the rods, should be about 
2 in. in diameter at the base and 214 in. 
long, so that they will fit the average axle. 
Two of the cones are drilled completely 














Checking the straightness of an automobile 
front axle with four cones and two rods 


through and the other two only about 1 
in. deep. The rods should be about 24 in. 
long, and exactly alike. a 

When the cones are placed in the axle, 
their axes conform with those of the holes. 
Therefore, when the rods are placed in 
position, they should be parallel if the axle 
is straight. Any error can be detected 
immediately by placing a square on the 
spring chair as indicated, and the parallel- 
ism of the rods can be checked by com- 
paring the distances marked 1, 4, 2, and 3. 
—QO. W. MIELENZ, Philadelphia, Pa. 
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One-Piece Tool for Refitting 
Engine Valves 


Rewer tools for engine valves 
frequently are more or less compli- 
cated. This simple tool, however, can be 
made from one piece with a lathe and a 
hacksaw or any power-driven saw. 

The tool is of any grade steel that can 
be tempered. Its external diameter is 
somewhat larger than the valve. The 
piece is chucked in a lathe, the center is 
bored to fit the valve stem exactly, and 
the ends are cupped slightly to facilitate 


one externally and the other internally, 









VALVE 
USED AS 
GUIDE , 









EACH TOOTH . 
BACKED OFF 








 $Slersso* 
60°", “APART, 
y » 


BW Ae 


Details of the tool and method of using 
it for facing velves and valve seats 


~<-. 
TURNING PIN 





as indicated, at an angle of 60 degrees for 
standard use or otherwise to suit any 
special valve. The surface is knurled for 
the purposes of turning by hand and 
drilled with four holes to take a pin for 
use in heavy cutting. 

Each end of the tool is slotted with 





with wide slots about 30 degrees apart 
made by using two hacksaw blades in a 
holder. With a file these flutes are backed 


| off to provide the cutting edges, which 





completes the tool up to the point of 
tempering. 

To face a valve with the tool, the stem 
is passed through the hole and a clamp or 
lathe dog is placed on the stem to act asa 
handle for turning it. In cutting the seat 
in the block, the valve stem guides the 
tool.—G. A. LUERS. 





Non-Slip Hammer Handle 


HE ordinary 

hammer han- 
dle becomes slip- 
pery when used on 
an oily or greasy 
job, but a handle prepared as shown will 
give good results. 

To shape the handle in this way, first 
cover the inside of your right hand with a 
thin coat of Prussian blue. Grip the 
handle and strike several blows with the 
hammer. This will leave the prints of the 
fingers and thumb on the handle. Witha 
knife and a round file cut away these 





| marks, testing the handle from time to 





| time. —JOHN AURES, Buffalo, N. Y. 





DRAWINGS and blueprints may be var- 
nished before sending them out into the 
shop in the following manner: Dissolve 
gelatin in water and coat the drawing 
with this by means of a soft brush. After 
this coating has thoroughly dried, give 
the drawing a coat of clear varnish. 


cutting the flutes. The ends are beveled, 




















QUARTER-INCH 


PORTABLE ELECTRIC DRILL 


and Trigger Switch” 


“With the Pistol Gri 


a 


a 


iy ‘i 


1 Does a 
thousand and 
one drilling jobs 
around the car 
house and shop 





2 For drill- 
ing radio panels 
and accurate 
drilling om the 
bench 


3 Does all 
sorts of light 
grinding at 
home or in the 
shop 


“Gilg Bin 


wy 





The Drill of aThousand Uses 


A few years ago only practical mechanics 
ever thought of having a portable electric drill 
in their kit—but now that the prices have be- 
come so low they are one of the most important 
items in the home tool kit. 4 


There are so many things they can be used 
for besides just drilling, although, when you 
stop to think about it good mechanics will use 
a drill more than they will a hammer—not 
only for bolts. but lead holes for screws and 
for wire nails in hardwood, holes for dowels, 
cotters, etc. 


But when you can drill radio panels, holes 
in glass, polish silver and buff polished parts, 
and sharpen knives, grind down a screwdriver 
to fit a small slot, or sharpen an ax with the 
same tool, you realize the usefulness above 
such common tools as a hammer and saw. 


_By using the electric drill in this way you 
give yourself an extra hand, because one hand 
in not being used to turn a crank. 


Needless to say the electric tool means a 
quicker better job with less exertion. 


There is one thing about anyone one of us 
that has a mechanical leaning --we instinc- 
tively know that it doesn’t pay to buy any- 
thing but good tools. The Black & Decker 
Mfg. Co. has for years manufactured fine 
electric tools and the practical mechanic, if you 
ask him, abou: +lectric drills will almost auto- 
matically say BLACK & DECKER. 


Thousands of the Quarter-Inchers illustrated 
above are being used for production work, es- 
pecially for auto body building, sheet metal 
work, and automobile repairing. 


Orders and inquiries may be mailed to - ” 
‘THe BLACK & DECKER MFG.CO. 


700 Pennsylvania Avenue,. 


Towson, Maryland 
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“You've -“Y 


got it —that Hinge- 


Cap wins!” 


HE new Hinge-Cap on _bricating film between your skin 
Williams spells efficiency— and the blade that eliminates 
minutes saved. It is the only pulling and drawing. 
shaving tube cap that cant get __Eficient because after the 


lost. shave a soothing ingredient in 
Just as we give youthe most Williams hascooledandsoothed 
efficient tube, so we give you, your face so thatyour dailyshave 


too, the most efficient cream! is comfortable no matter how 
—Efficient because Williams heavy or bristly your beard. 
lather is heavier and holds its You'll like Williams in every 


moisture in against the beard. _ particular. No artificial coloring 
The hairs are softened all the inthis cream. No complexion 
way through. soapcoulddomore for your skin. 


—Efficient because there’s a lu- Start tomorrow with Williams! 


Tue J. B. Wittiams Company, GLASTONBURY, CONNECTICUT 
The J. B. Williams Co., Ltd. (Canada) 1114 St. Patrick St., Montreal 


Here’s the only 
shaving cream 
cap you can’t 
lose 









Aqua Velva is our newest triumph 
—a scientific after-shaving formula. 
For free trial bottle write Dept.104. 


Williams 
Shaving Cream 














$25.00 in PRIZE ale ~ mee Ag this 
It’s Easy to Build Things 


When your ripping, grooving, mitering, rabbeting sanding, drilling, 
grinding and many other operations are done on 


Boice-Built Bench Machines 


Saws—Drills—Jointers— Band Saws-Lathes 
Se The Boice Pony Bench Saw shown here is a com- 
Boice fo / pact, low-cost precision machine of all metal con- 









struction. Saws 134” stock. Dadoes 5%” x 54” 
Pony er Pmeore by \% - 7s 7 a Top 10” x 
“", Attaches to any light socket. on guaran- 
Bench Saw tee of satisfaction or money refunded. 
Sold with | Cehee Bokes- Sulit Baten Machines "asd ‘hocees 
or without S . W. B. & J. E. BOICE 


Oept.P.S.4 1730-32 Norwood Ave. Toledo, Ohio 








Inserted Milling - Machine 
Cutters Held in Thin Blanks 


ILLING-MACHINE cutters some- 
times have to be held in blanks that 

are too thin for the successful use of taper 
pins or screws and wedges. In such cases 
the blank may 

a om be drilled and 
tapped, as illus- 
trated, with an 
ordinary pipe 
THIN tap. After tap- 
ee PLANK ping, the holes 
me «SUTTER = are slotted with 
f ROD SCREWED a hacksaw. A 











p= CUT OFF FLUSH solid rod is 
threaded with a 
This makes a sub- pipe die, 


stantial milling cutter screwed in as 


tight as possible, 

expanding the slot, and cut off flush. 

If the cutters do not have to be changed 

until worn out or broken, this makes a 

substantial tool. I have used the method 

on thin blanks after all other ideas had 
failed.—E. C. F. 





Celluloid Disks Protect Glasses 
from Emery Dust 


AM mechanic who uses glasses and 
works around emery wheels knows 
that fine pieces of emery are apt to stick 
in the lenses and ruin them. This can be 
prevented by making two transparent cel- 
luloid covers or protectors for the glasses, 
as illustrated. 
These disks 
are cut from 
celluloid and 
two of the three 
small ears are 
bent over hook- 
like, while the 
third, which is sis sate 
somewhat pattern----7 
longer,isshaped 





to form a small The celluloid covers 
snap catch. snap over the glasses 
This can be 


done by dipping the celluloid in hot water, 
bending the ears, holding them in shape, 
and dipping in ice water. 

The same idea is useful when sun glasses 
are needed. No one can wear sun glasses 
over his regular glasses and feel comfort- 
able, but if a pair of these covers are made 
from colored celluloid, they can be 
snapped over ordinary glasses.—E. G. 
HEADLEY, Parkersburg, W. Va. 


Speed Lathe for Rough Use 
Made from Countershaft 
Fok filing and polishing round stock, a 

lathe made as illustrated from an old 


countershaft is giving good service. The 
shaft was cut down to take the tight and 














Costing little to build, this lathe serves 
for filing and polishing round stock 


loose pulleys only, the cone being dis- 
carded. A hanger serves as the tailstock. 
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Soldering Tongs Save Time in 
Making Electrical Splices 


HE soldering of splices in electric 
wires is speeded up by use of the 
special tong-type soldering copper illus- 
trated. 
Unlike the usual taper-pointed copper, 
which is applied only to one side of the 





ae HANOLE 
COPPER BITS 


FLAT STEEL SPRINGZ 


Pressed together over a splice, the double 
soldering bits quickly form a perfect joint 


joint, this copper is in two sections, with 
jointed handles. It is clamped about the 
spliced wire and heats all sections, so that 
the solder flows uniformly and quickly 
into the joint. 

A small flat spring of flexible steel is 
attached near the handles to separate the 
points automatically.—G. L. 





Extending Small Drills 


INCREASE the length of small 
drills is frequently necessary. This 
can be done by fitting an extension piece 
to the shank of the drill as illustrated. A 
hole the same diameter as the drill is 
drilled in one 


SECTION end of the piece. 

fh Beyond this 

| ORILLy, drill hole the 
Yi, 


stock is cut 
down to the 
center line for a 
length of about 
one diameter. 
One half of the 
end of the drill 
is cut away also 
for a similar 
distance. The 





be driven firmly 
into the exten- 
How drill and ex- sion. 
tension are joined If the exten- 
sion diameter 
must not exceed the drill diameter, it will 
be necessary to turn down the shank of 
the drill to about three-fourths of its 
original diameter before fitting it to the 
extension.—W. G. HOLMEs. 





Leather Wrench Handle 


HE round o WRENCH 

wooden 
handle found 
on some adjust- 
able wrenches 
sometimes 
cracks through accident or misuse. It 
can be replaced with washers made from 
scrap leather or old belting, as depicted. 
This makes a good repair and also gives a 
more comfortable grip, as the leather con- 
forms more or less to the shape of the 
hand.—E. M. QUIMBY. 


LEATHER 


ax me viene 





AN ARTICLE on unusual uses for a drill 
press is scheduled for early publication. 


i} { 








drill then can | 
































Complete Dependability 


Extra Long Life 


Years after the ordinary truck 
would be worn out, GMC can still 
provide dependable, profitable ser- 
vice. As a matter of fact, it is 
impossible to estimate when GMC 
will wear out—it lasts indefinitely. 


This extraordinarily long life of 
GMC results directly from impor- 
tant features of GMC construction. 
In the first place, GMC trucks are 
built oversize in every part of both 
engine and chassis. 


Secondly, all wearing parts of 
GMC—engine bearings, cylinder 
walls, valve lifter assemblies and 
chassis bearings—are fitted with 
removable bushings or bearings 
= are quickly and easily replac- 
able. 


And this unusual dependability and 
extra long life provided by GMC has 
a meaning for GMC dealers. Not 
only isitadeciding selling argument 
butalsoitassuresowner satisfaction 
and constantly increasing good will. 


Prospective truck owners and pros- 
pective truck dealers as well should 
become perfectly familiar with 
GMC. Write today for full infor- 
mation. Fillinthe coupon. There is | 
no obligation. 


GENERAL MoTorS TRUCK’ COMPANY 
Division of General Motors Corporation 
PONTIAC, MICHIGAN 


r 
| 

General Motors Truck Co. 
I Pontiac, Michigan 
| Department 47 
| Gentlemen: 

| 

1 

H 
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Please send me further information. 
I am interested in a (truck) (dealership) 
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Making a “Turned” Spiral Pedestal 


Neptunite 
g 


Varnish 





The well-informed painters 
and craftsman furniture 
finishers know that with 
Neptunite they can produce 


a clear, smooth, mirror-like 
finish—a finish which en- 


hances the natural beauty 
of the wood graining—a 
finish that is heat-proof and 
water - proof, never turns 
white, won't even scratch 
white. 


They also know that in selecting 
any Lowe Brothers Product they 
have at their disposal a superb 
product specifically made for the 
work they have in mind. 


You can profit by the experience 
of these artisans, which has been 
gained over a period of fifty years. 
Choose a Lowe Brothers paint or 
varnish for whatever painting you 
want to do. You will then be 
assured of a finish that beautifies 
and protects and that will do full 
duty over a long period of years. 


There is one dealer in your com- 
munity — the Lowe Brothers 
Dealer — who handles Lowe 
Brothers Products. He will not 
only supply you with a high 
quality paint or varnish, but he 
will give you expert advice as to 
how to use it. 


Linduro Enamel, Vernicol 
Stain, Automobile colors, Nep- 
tunite Varnish—with these 
four splendid products you will 
be able to provide a permanenily 
beautiful finish on any piece of 
work you may wish. Visit the 
Lowe Brothers Dealer. His 
store will be marked by this 
sign. He can supply you with 
one or all of these products. 


The Lowe Brothers Company 


Branches In Principal Cities 


PAINTS & VARNISHES 





Factories Toronto, Canada 





PIRALLY turned 
pedestals or legs 


99 out of 100 home 

workers as being beyond the skill of any 
amateur mechanic without a lathe. Ac- 
tually, however, they can be made with 
a few hand tools and some care. 

It is surprising indeed what can be 
made in the home workshop. Figure 1 
shows a_ pedestal 
turned on a lathe 
and Fig. 2 is one 
made entirely by 
hand with tools that 
every woodworker 
possesses. These 
represent a very old 
type of ornamenta- 
tion that recently is 
enjoying renewed 
popularity. Gener- 
ally speaking, it re- 
sembles a piece of 
rope twisted around 
a wooden rod. 

To make a pedes- 
tal like Fig. 2, use a 
large old table leg or 
a “four by four.” If 
the latter is to be 
used, find the center 
of each end and 
draw cir- 
cles to rep- 
resent the 
top and 
bottom, 
the top be- 
ing small- 
er. The 
piece is 
rounded by eT 
first plan- Oe 
ing it oc- Fig. 3. Marking the depth of 
tagonal. the strands with a back-saw 
This is 
done by gaging two lines on each surface 
with the gage set to equal half the diagonal 
across the square end of the block. Then, 
judging with the eye, plane the 8 edges 
until there are 16 equal sides. Plane 
again until there are 32 sides. Then 
scrape the piece and round it with sand- 
paper. The tapering is done with a 








Fig. 1. A _ lathe- 
turned flower stand 








SCREW 











FS 
UPRIGHT? 
NAIL OR CLAMP TO BENCH 
Fig. 5. Details of the stand shown in Fig. 2 
_. _ above, and the method of holding the work 


By Gladstone Califf 


are considered by Superintendent of Schools, Richland, Ia. 












DISTANCE DEPENDS UPON 





spokeshave, your eye 
being the only guide. 

The blank is held for 
working, as in Fig. 5. 

For a 4-strand twist, as in Fig. 6, divide 
the circles at each end into 4 equal parts. 
Connect the points with straight lines 
and draw lines around the piece at any 
number of equal distances apart. The 
closer the lines are together, the tighter 
will be the twist. 
This division is 
made with dividers 
and the lines are 
drawn by wrapping 
a length of twine 
around the piece to 
serve as a guide for 
the pencil. 

It is necessary to 
use the cord again 
to connect the vari- 
ous intersections in 
laying out the 
strands. This is done 
by selecting a point 
at one end and 
working from _it, 
connecting the in- 
tersections diagon- 
ally, one after an- 
other, as indicated 
in Fig. 6. 

You are 
now ready 
to cut the 
strands. 
Saw a kerf 
or slot 
about in. 
deep on 
each spiral 
mark going 
around the 

Fig. 4. -Rounding the twisted piece, as 

strands evenly with a chisel p h o t o- 

graphed in 
Fig. 3. Then use a chisel and start cut- 
ting back about } in. from the lines, 
cutting each line from both sides (Fig. 4). 
You will have to use your own judg- 
ment in the depth of cutting; it may be 
necessary to saw a little deeper. 

A wood rasp can be used in completing 
the strands and sandpaper for finishing. 


4 OF CIRCUM- 
renence [= 
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Fig. 2. One made 
with hand tools 





CLOSENESS OF TWIST 
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Fig. 6. How the pedestal is laid out (at 
left), and diagram of the method (at right) 
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A Convenient Bench Is Essential 
in Any Home Workshop 


O BUILD an ideal home workshop 
bench is neither difficult nor expensive 
if the details of POPULAR SCIENCE 
MONTHLY’S Blueprint No. 15 (listed be- 
low) are followed. That print was used 














% 


From POPULAR SCIENCE MONTHLY’S 
Blueprint No. 15; made for less than $10 








by E. Crass, of Paducah, Ky., in building 
the bench illustrated, and he writes as fol- 
lows: 


The cost of lumber did not exceed $10 and if 
cheaper lumber had been used, the cost might have 
been as low as $5 or $6. The top and framework are 
made of No. 1 seasoned oak at 10 cents a foot, or 
about $7 altogether. The drawer fronts are No. 1 
dressed %-in. pine. The back, sides, and bottoms of 
the drawers are pine obtained from boxes or crating. 
The back and bottom of the bench and the linings 
for the end lockers are thin three-ply veneer, from a 
phonograph crate procured at a musical instrument 
store. 

After the bench had been built, I gave it a good 
rubbing with fine sandpaper and applied filler and 
then two coats of light floor varnish, which gave it a 
nice finish. 

I am highly pleased with my workbench and will 
say to any one who is interested that it is time, 
work, and money well spent and serves its purpose 
in every respect. 





Complete List of Blueprints 


NY one of the blueprints listed 
below can be obtained from 
POPULAR SCIENCE MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 


225 West 39th St., New York. 
GENTLEMEN: 


Send me the blueprint, or blueprints, 
I have checked below, for which I in- 


Stee cents in stamps or coin: 
No. Title Price 
a ee y a 
2. Smoking Cabinet............ 25sec .. 
3. Book Trough End Table...... 25¢c CO 
5. Kitchen Cabinet............. asc. 
6. V. T. Radio Receiving Set....25c [J 
8. Shaving Cabinet............. ec 60 
9. Arbor with Gate and Seats....25c [) 
J Ree ae. {3 
11. Bench and Tilt-Top Table....25¢ (6 
12. Electric Washing Machine....25c [) 
pe ee eee Sere 28sec O 
14. Toy Train, Horse, and House..25c (4 
15. Home Workshop Bench...... 25c a 
16. Inlaid Radio Cabinet......... ase. 0 
17. Cedar and Mahogany Chest...25c [) 
18. Telephone Table and Stool....25c [J 
19. Grandfather’s Clock......... 25c CG 
BO. WIG DOO BMS 60s bcs oes 25c 6 
21. Colonial Writing Desk....... , an 
22. Girl’s Cabinet and Desk...... aoc. 1) 
23. Pergola Garage.............. ase. 3 £) 
ye | a 
25. Sailing Outfit for Canoe....... zoe... 
26. Baby’s Crib and Play Pen....25¢ [ 
27. Kitchen Cabinet Work Table..25¢ [5 
28. Pullman Play Table.......... 2c. -O 
29. Toy Tea Cart, Garage, etc....25¢ 
30. Tool Cabinet, Bench Hook, etc.25c [ 
31. Priscilla Sewing Cabinets..... a 
32. Chinese Game Table......... 25e [i 
33. Pullman Dining Alcove....... aac. 
Name 



























buys this Corona 
complete with 
Carrying case 


Gasy terms arranged 





$50 





if you desire 


own this splendid 
Corona typewriter 


T’S a beauty, as you 
can see—right up to 
the minute in every 
feature—just the kind 
of typewriter you have 
always longed to own! 
With this machine 
you can type your own 
letters, orders, reports, 
or bills. You can write 
manuscripts of stories or 
articles for magazines. 


The key to success 


Successful people 
everywhere use Coronas 
because they have 
learned the value of 
time—and because they 


know that the appear- 


ance of their work may 


make all the differ- 


ence between success and failure. 
An hour spent with Corona each 
evening has put many a man on the 


road to bigger income. 


Fine for office use 


Business men are learning that 
Corona is not only more conve- 



















Why Corona is the 
best all-around 
typewriter 


Corona is the pioneer, 
portable typewriter with 
an 18 year record of 
Proved Durability. 
Corona has automatic 
ribbon reverse, self-spac- 
ing carriage return, two 
a. ribbon, back spacer, 
wide 10 in. carriage and 
many other improvements 
Corona writes VISIBLY— 
there is NOTHING be- 
tween your eye and the 
paper. 

Corona will make 12 to 14 
good carbon copies. 


Corona is one of the best 
stencilcutting typewriters 
made. 

Corona fills in letters, fills 
out card records and ad- 
dresses envelopes, more 
accurately, quickly and 
neatly than the average 
‘*heavy typewriter.’’ 








terms. 


delay. 
action. 


nient than the heavy 

type of office typewriter 

—but stands the strain 

of office work much 
er. 

One stenographer 
writes: “IT use my 
Corona constantly for 
all kinds: of office work 
and only twice in four 
yedrs has it needed the 
slightest repair!’ 


You can have this 


Corona TODAY! 


You need not wait 
another minute. Just 
look up* “Corona” in 
your phone book, tele- 
phone the Corona dealer 
and he will send this 


Corona to you for free examination. 
If you decide to keep it, pay only 
$50 cash, or you can buy on easy monthly 


If Corona is not listed in your 
phone book, mail this coupon now 
while it is fresh in your mind. Don’t 
Success is built on decisive 





Name.... 


Ce Ee ae ee 


Corona Typewriter Company, Inc., 
112 Main St., Groton, N. Y. 


Without any obligation, send me complete Corona literature 
and the address of the nearest Corona dealer. 
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It Holds 


HAT’S what this famous vise does 
and that’s what you want it to do 
if you are a man who enjoys making 
things. 
We offer designs that ‘will satisfy your 
requirements. 


For the RADIO CONSTRUCTOR 
this will hold your materials while you 
are winding coils, drilling panels, solder- 
ing, adjusting, etc. 

For the AUTOMOBILE OWNER you 
need this vise when you are grinding, 
or filing, or sawing, or making any of 
those little repairs so often necessary. 
For the HOME OWNER this is needed when 


you are making the hundred and one things 
that you are building or repairing for the house. 


For the FARMER or SHOPMAN here’s your 
mighty ‘‘third hand” that will fit your work 
leaving your hands free. 


PRENTISS 
VISES 


have enjoyed a reputation for superiority over 
a period of 68 years. 


The PRENTISS is the vise you need. 






Our “Bull Dog” vise 
pictured here is a great 
favorite. For all-round 
usefulness no other vise 


; compares with it. 
Mail the “5 


coupon for 
interesting 
booklet. 
PRENTISS VISE COMPANY 
106-110 Lafayette St., New York City 


Gentlemen: Please send me your latest booklet 
describing PRENTISS VISES and including prices, 





How to Build Ornamental Flower 
Boxes and Brackets 


tng boxes are becoming more and 
more a distinct architectural feature 
for the exterior of houses. They can be 
built with very little difficulty or expense 
and when properly painted add much to 
the appearance of the building. The 
boxes usually are set on brackets and 
placed below the first-floor windows or 
used on the porch or alongside the steps. 

The first box illustrated in Fig. 1 is 
quite plain. It is simply nailed together 























WIDTH (TOP) 8" 
HEIGHT 6/2” 


SPLAYED 
FRONT ONLY 


Fig 1. Two types of easily made boxes that 
permit many individual variations in design 


and a molding is mitered around the top 
and bottom on the front and ends. The 
paneled effect can be added by nailing on 
an astragal molding or even a sinyple strip 
of lath. A great variety of panel designs 
may be made in this way. 

The second box has splayed front and 
ends; the back is vertical. The sides and 
bottom project over the ends to relieve 
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FORM FOR 
SCRIBING TO 
HOUSE WALL 


Fig. 2. Suggestions for 
constructing brackets 
to meet different needs 





the boxlike look. This box also may be 
made plain or paneled. It should be 
remembered that holes must be bored in 
the bottom of all flower boxes for drainage. 
These boxes may be made of any 
(Continued on page 111) 




















Prices of Bench Lathes 


Quick Standard 

SIZE Change Change 
9”x3' $231.00 $201.00 
11”x4 278.00 238.00 
13”x5' 344.00 294.00 





Santis Bend Lathe Works 


575 E. Madison St. South Bend, Ind. 


Change Blades* Instantly 


Three blades in the handle, you select and 
produce the blade you want by gravity in- 
stantly; you can change blades in two seconds, 


Tool No. 12 has a fine knife 
blade and two screwdriver blades. 
Tool No. 11 has three screwdriver 
blades. The handle of both 
tools is blued to prevent rust. & 
A handy tool for mechanics, 
hunters, boy scouts and for 
household use. 

Send $2.25 for tool No. 12 
or $1.80 for tool No. 11. 
Your personal check ac- 
cepted. Money re- 
funded if not satisfied. 


Dealers. and _ others 
are invited to write 
for our proposition. 


THE SIMON & SKIDMORE MFG. CO. 
Dept. 5-4, Santa Ana, California 
Sr ie ane US Ca aA RE 

















that are 
different 
and better 








ADD $5.00 a DAY to YOUR PROFITS with a 
TORIT ACETYLENE TORCH No. 13 


For radiator repairing, general soldering, light braz- 
ing, heating, battery repairing, etc. Produces instant 
hot flame, works rapidly. Furnished with 4 different 
tips and soldering copper, enabling you to do a wider 
range of work. 

















USES pcs ONLY 
A splendid ~, B,: for 


di Many 
owners m Tori No. 13 oer ae itself in a a igle day. 
Torch wi 4 different tips, soldering copnere 5 7. 50 
tubing and connection for auto ‘acety len s 

yfrom peur sobber 


St. Paul Welding & Mfg. Co., 164 W. 3rd St, "St. Paul, Minn. 


I o8 @ Gs i O68 : & OG We: WRIT ts 


1000 VAR ETIES—BARGAIN PRICES 


Send today for new issue, Beauti- 
fully Illustrated—Latest electri- 
cal fixtures. We have ae ‘mm CATALOG 
—Buy direct—Save 5 
OUR SPECIALS: Set of 8 ee fix- 
tures with glassware, completely wired, 
ready to connect, 4.50. 


MANY OTHER BARGAINS 
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Colorful Lanterns Made of 
Cardboard and Paper 


6 pte lamps or lanterns that will 
rival the colorful and striking crea- 
tions of professional decorators can be 
constructed in any home workshop with 
the simplest tools and materials. 

The lantern consists of a cardboard 
frame with cut-out openings filled with 
oiled or “parchment” paper. The design, 


ASS an . Although inexpensive 
LZ ys and easily made. this 

ge lantern has a rich and 
costly appearance 






which may be copied from advertisements, 
or developed from lamps seen in stores 
and elsewhere, is laid out in pencil on a 
large sheet of cardboard, cut out with a 
knife, bent to a square, octagonal or 
rourid shape, as the case may be, and 
fastened with glue or sewed. The bottom 
is made separately. It may be covered 
with gold or silver paper or coated with 
bronze or aluminum paint. Semitrans- 
parent oiled paper is then placed in the 
bottom and fixed against the side open- 
ings. The lantern conceals an ordinary 
electric droplight and is suspended by 
chains or heavy silk cords.—H. §. T. 

Methods for making parchment lamp- 
shade paper were described in an article, 
‘“‘How to Color Parchment Shades,’’ on 
page 90 of our August, 1923, issue. 





Flower Boxes and Brackets 
(Continued from page 110) 


reasonable length, but if more than 4 ft., 
at least three brackets should be used to 
support them. Five of the simpler flower- 
box wall brackets are shown in Fig. 2. 
In No. 1 the molding gives no strength to 
the bracket, but it takes the place of 
scrollwork. All.the parts must be nailed 
securely together in this, as in the other 
designs, so that the brackets will sustain a 
heavy weight: This bracket may be left 
open as indicated or a panel may be 
nailed in the triangular opening. 

Number 2 is built up of three or four 
pieces. The two outside pieces are cut 
as shown, but the core, of one or two 
' thicknesses, is cut only on the front edge, 
and is about 3% in. narrower than the out- 
side pieces. This gives a paneled effect 
when all the parts are nailed together. 

Number 8 is the simplest of all, but 
very strong; No. 4 is good construction 
for scribing to siding or shingles and No. 
5.is easily nailed or bolted to the wall. 
—A. E. ELLING. 
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Unmistakably 
(Supreme 


ToneQ Volum 


OUR receiving set can be no better, in delivered 
results, than the loud speaker you use with it. Give 
your set, and yourself, the benefit of the best. 


THE THOMPSON MAGNAPHONE is a radio repro- 
ducer that brings out the best that is in your set—because 
it is specifically designed and built for that particular 
purpose, not merely adapted from other purposes. 


All that you’ve been seeking, and haven’t found elsewhere 
in loud speakers, is yours with the MAGNAPHONE— 
the volume, the tone quality, the control, the natural 
reproduction of the original performance unmarred by 
mechanical distortion. You’ll notice the difference in- 
stantly, when you plug in a MAGNAPHONE. ; 

Here are a few features that make the MAGNAPHONE different, 
and better:—cone-shaped bakelite diaphragm vibrating equally over 
its whole area; two-to-one driving armature, reducing the permissible 
air gap 50%; laminated magnetic pole pieces and generously large 
magnet; combined in a structure forming a loud-speaker giving re- 


sults so incomparably superior that the MAGNAPHONE iis the instant 
choice of those who demand the best. 


Price $35.00—at Good Dealers, Everywhere 


Ask your dealer to demonstrate the MAGNAPHONE—compare it 
with any other loud speaker, from any standpoint—and you'll admit 
that Thompson’s 14 years’ experience in radio manufacture has pro- 
duced the radio reproducer that satisfies your every requirement. 


THE THOMPSON “NEUTRODYNE” 


A 5-tube balanced receiving set as supreme in its class as the MAGNA- 
PHONE is among loud speakers. To hear it is to recognize its su- 
periority —yet the price is only $150.00. 

Licensed under Hazeltine patent No. 1,450,080 and pending 

application Ser. No. 433,729. Other patents pending 


Manufactured by 


R. E. THOMPSON MANUFACTURING CO. 


Sales Office: 150 Nassau St., N. Y. Factory: Jersey City, N. J. 
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| ATKINS 


METAL CUTTING 


Use 
Atkins 
**Non-Breakable’”’ 





End Hack Saw 
Blade Breakage 


ITH Atkins ‘Non-Break- 

able” Hack Saw Blades you 
can not only eliminate practically 
all blade breakage, but do all your 
metal cutting faster, better and 
easier. 


These blades give remarkable cut- 
ting results. Made of selected steel, 
they are hardened and tempered by 
an exclusive gas and oil process which 
makes the cutting edge extremely 
hard and the body of the blade un- 
usually tough and flexible. 


That’s why they out-cut and out- 
last other blades. Prove it for your- 
self. Send us ten cents and tell us 
what metal you cut and we'll send a 
sample blade. You'll say it’s the best 
you ever used, 


Saws of All Kinds 


When you need a hand saw, circular 
saw, band saw, pruning saw, metal- 
cutting machine, or any saw for cut- 
ting wood or metal— 
there’s an Atkins saw 
that will save time, 
money and labor. Write 
for our free booklet on 
any saw you need. 


You'll Find It Helpful 


“Saws in the Shop” 
book that’s full of practical sugges- 
tions on metal-cutting, and general 


shop information. Every man who 
buys or uses saws will find it helpful. 
Send for it NOW. Just write your 
name and address on the margin of 
this page and mail it to us. 


E. C. ATKINS & CO., Inc. 


Dept. D-20, INDIANAPOLIS, IND. 
Makers of “Silver Steel” Saws and Tools 
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| Old Radius Rod Forms Unique 
Mounting for Drawing-Board 


1* MY home workshop I have found by 
experience that a drawing board is 
needed as often as any of my tools. In 
trying to construct one of my own from 
odds and ends, I built the adjustable 
stand illustrated, which is perhaps the 
best thing, considering the price, I have 
in my outfit. 

It was built from an old radius rod or 
“wishbone” from a Ford auto. One prong 
was cut off as close as possible and the 
raw edges were dressed with a file. Next 
it was taken to a blacksmith shop and 
flattened out and bent as shown. The 
angle at the ball end must face the same 
way as the draw- 
ing board is to 
face. 

Through the flat 
end were drilled 
two %-in. holes, 
and slots were cut 
above these to en- 
gage the support- 
ing screws. This arrange- 
ment allows the stand to 
be removed from its sup- 
port without taking out 
the screws. The work in 
this case cost 15 cents. 












The drawing-board stand in use and rear 
view showing adjustable radius rod support 


Two cones and two 5/16 by 1% in. 
bolts and nuts, all standard Ford parts, 
also were needed, as well as a piece of 
light angle iron, such as is used for railings 
in iron beds. The latter was cut to the 
width of the drawing-board and screwed 
to the back of the board after a semicir- 
cular notch had been cut in the center of 
the angle iron so as to clear the cone. 
Then, using the cone as templet, two 
holes were marked and drilled for use in 
bolting the standard and board together. 
The bolts were tightened up so that the 
board would stay in any position. 

Anyone should be able to make one of 
these stands, exclusive of. the drawing- 
board, for not more than 7 5 cents. 








This Book FREE 


144 pages and valuable 
to those who want de- 
pendable household, 
automobile and shop re- 
pairs with big savings. 


Smooth-On No. 1 


{ 
On your car, stops leaks in radiator, 
bursted water jackets, tank, hose con- 
nections and at gaskets without taking 
down. Keeps bolts, nuts, grease cups 
and hub caps from dropping off. i 


In your home, stops leaks in water, 
gas and steam pipes, tanks and Pots, 
roofs, etc. __ ; 


In the shop, makes any kind of pres- 
sure joints, joins wood, metal, glass and 
concrete to each other and holds on any 
metal—iron, brass, lead, aluminum: 
Makes handles, screws and nuts —_ 
ingly tight. 

Be your own “‘fixer” and save much 
money for better things. 
es To get perfect results. 
write to us for and usé thé 
Smooth-On Repair Book: 
Free if you_ mention this 
magazine. Get Smooth-On 
No. 1 in 6-o2z., 1 lb. or 5. bi 
tins at any hardware store. 


SMOOTH-ON MEG. Co. 
Dept. 58 ' 
574 Communipaw Ave., Jersey City,N.J. 
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A composition material easily appliéd. in plastic 
form over practically any kind of -floor: Laid 
about % inch thick. Imperial Floor does not 
crack, peel or come loose from foundation. A 
continuous, fine grained, smooth,” non-slipping 
surface. No crevices to gather grease, dirt, dust, 
disease germs or moisture. 

Ideal Floor for Kitchen, Pantry; Bath’ Room, 
Laund Porch, Garage, Restqurant, Theater, 
Hotel, "Factory, Office Building, Railroad: Station, 
Hospital—wherever a beautiful, substantial floor 
is desired. Several practical colors: Full ‘in- 
formation and sample FREE of your first _and 
second choice of color. * * 


Imperial Floor Co., 294-296 Halstead St., Rochester, N. I. 
A Sear for 15 Years 


NUR SPAR 


You cen bamn S15 $0 0 6 Seek, writing show | 

cards in your own home.—No can’ ; 
omer profitable profession comiy rae 
earnt by. our new simple grephic® lock cicayster on 
Artistic ability not n you 
how, and supply you tenes Work Distance no 
object. Full particulars an 

WILSON METHODS LIMITED DEPT. C 
64 East Richmond, Toronto, Canada.- 


D for 30 days evoyen tree Your 


— of 44 Styl wig colors and sizes of 
famous Ranger Bicycles. Express pre- ’ 
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radius rod can be obtained for nothing at 
almost any Ford repair shop. The two 
cones, even if purchased new, cost only 30 
cents; the angle iron, extra light, should 
not be more than 25 cents.— PEARL CORK. 








Catch Fish, 2 sie"*! 
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ALTON SUPPLY CO.., Dept.38, St, Louis, Mo. 
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RADIO HEAD SETS 


are built to give lasting service and satisfaction. 
They are equipped with Powerful Magnets which 
are necessary for sensitivity, sound volume and 
true tonal quality; also Layer Wound and Layer 
Insulated Coils which stand up under the high 
~ voltages now prevalent for loud speaker 

ook-ups. 

Other distinguishing features of Stromberg- 
Carlson Radio Head Sets are— 

The receivers are balanced as to volume— 
both ears get the message. 

The ear caps cover the ears—excluding out- 
side noises. 

The adjustment rod telescopes and fits com- 
fortably on any head. 

Send for booklet 


1029 P. S., which tells 
more about these 
superior headsets. 


Sold by dealers 
everywhere 
Stromberg -Carlson 
Telephone Mfg. Co. 


1060 University Ave. 
Rochester, N.Y. 


























A Variable Condenser 
That Sends and Receives 
“FRESHMAN 


SELECTIVE’’ 
Mercury Variable 


CONDENSER 


is the only one, the plates 
of which vary in area—mak- 
ing it most efficient for 
selective tuning. 


The “FRESHMAN SELECTIVE” is attrac- 
tively compact, quiet in operation, and will 
withstand 5,000 volts without leakage or danger 
of short circuiting. 

“(Just the Condenser your set requires.” 


-0003 mf. (equivalent to 17 plate) ALL 
-0005 mf. fcauivelent to 23 plate ss 
.001 mf. (equivalent to 43 plate $5 


At your dealer’s, otherwise send purchase 
price and you will be supplied postpaid. 


Write for our free diagrams of standard circuits 


(Ges Freshmen bn 


106 Seventh Ave., New York, N. Y. 
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FERRY & CO, 75 W.Van Buren, Dept. 9784, 





Ornamental Papers for Craft 
Work Made with Water Colors 


|. arson every home craftsman who 
does bookbinding or decorative work 
requiring what is commercially known as 
cover paper, has wished at some time or 
other for a method of making original 
ornamental papers with delicate and 
colorful designs. This can be done with 
surprising ease. 

Dissolve half a teaspoonful of starch in 
half a glass of cold water. Pour half a 


pint of boiling water into a container and 


stir in the starch until the liquid is clear. 

To tint this starch when cold, water 
colors are used. Those intended for 
photographic prints are best, as they are 





Blending colors with a brush and using 
a cardboard comb for a grained effect 


bright and transparent, but artist’s or- 
dinary moist water colors will do very 
well. The starch is placed in smaller ves- 
sels and each container is colored with one 
of the tints to be used. 

With a comparatively stiff brush, the 
color is brushed evenly on the paper to be 
decorated. Do not brush it out too thin. 
An interesting pattern or design can then 
be formed by drawing a few heavy lines 
through the stiff color with a pointed 
match, a piece of cardboard with a comb- 
like edge, or anything that suggests itself. 
Or take another color and, using the point 
of the brush, drag it over the paper with 
an up-and-down motion. 

If the cardboard comb is drawn across 
the paper with a wavy motion diagonally, 
using two colors, the effect is often strik- 
ing, as one color will merge into the other. 
Drawing a feather over the surface will 
produce designs somewhat resembling 
marble.—E. B. 





Emergency Fuse Plug 


Y HOUSE 

lights went out 
because of an over- 4 
loaded circuit one f 
night and there were pyjjxjp 
no spare fuse plugs COPPER wir 
on hand. I took off 
the plug of an electric iron and inserted in 
the slots a single strand of fine wire from a 
waste piece of lampcord, as shown. This 
served until the next day.—O. A. 














The Real “Voice 
of the Machines” 


Your automatic machine does 
most everything except—tell 
you what it does! 


It can’t speak out either for or 
against your operating methods; 
it can’t call attention to gains 
or losses in production-rate, unfit 
you give it a Veeder Counter. 


You want true reports, up-to-the- 
minute, on the subject of produc- 
tion. You want your machines 
to “speak up”’ ‘in terms of results. 


EQUIP them for it, then, with 


COUNTERS 


The Set-Back Rotary Ratchet 


Counter below is for machines such as 
presses and metal-stamping machines, 
where a reciprocating movement 
indicates an operation. 





Registers one for each throw of the lever 
and sets back to zero from any figure b 
turning knob once round. Supplied with 
from four to ten figure-wheels, as re- 
quired. Price with four figures, as illus- 
trated, $11.50—subject to discount. (Cut 
less than (2 size.) Set-back Revolution 
Counter of similar model, $10.00 (lis/). 


This small Rotary Ratchet Counter 

(No. 6) counts reciprocating movements 

of the lever, as required for recordin 

the output o! 

innumerable 

small machines. 

When the lever 

is moved 

through an 

angle of 40 to 

60 degrees, the 

counter regis- 

ters one. The 

further the 

lever is moved, the higher the 

number registered. A complete 

revolution of the lever registers 

be a This counter can be ‘adapted 

to no e counting purposes, by regu- 

lating the throw of the lever. Price, 

$2.00. (Cut nearly full size.) Small 
Revolution Counter, also $2.00. 


Everything you could use in a 
counting device is shown in the 
80-page Veeder booklet. It’s 
yours—promptly—for the asking 


The Veeder Mfg.Co., 
44 Sargeant St., Hartford, Conn. 
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“I’m making real 
money now” 


EE that coupon? Remember the day 
you urged me to send it to Scran- 
ton? It was the best thing I ever did. 

“Mr. Carter called me in to-day. Said 
he’d been watching my work for some 
time—ever since he learned I was study- 
ing with the International Correspon- 
dence Schools. 

“Then he asked me if I thought I could 
take over Bill Stevens’ job. I told him 
I was sure that I could—that I had had 
that goal in view ever since I started my 
I. C. S. course. 

“I start to-morrow, Mary, at an in- 
crease of $60 a month. It’s wonderful 
how spare-time study helps a man to 
get ahead.” 

Fo® thirty-two years, the I. C. S. has been helping 
men to win promotion, to earn more money, to get 
ahead in business and in life. 

You, too, can have the position you want in the 
work you like best. Yes, you can. 

All we ask is the chance to prove it. Without cost, 
without obligation, _just mark and mail this coupon. 
! ~ INTERNATIONAL ¢ CORRESPONDENCE SCHOOLS 

Box 7684-C, Seranton, Penna. 

Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject befere 
which I have marked an X: 

BUSINESS TRAINING COURSES 

Business Management Salesmanship 

Industrial Management Advertising 

Personnel Organization Better Letters 

Traffic Management Show Card Lettering 


Business Law Stenography —_ ad yet 
Banking and Banking Law Business English 
Accountancy (including C.P.A.) L) Civil Service 

Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Cemmen School Subjects 
a Secreta High School Subjects 
Spanish a French Dlustrating 


TECHNICAL AND INDUSTRIAL COURSES 


Electrical Engineering Architect 
Blue Print Reading 


Electric Lighting 

Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 
Railroad Positions my Engineer 


Gas Engine Operating Chemist: Pharmacy 
Civil Engineer ‘Automobile + 
Surveying and Mapping Airplane Engine 
Metallurgy O Mining Agriculture apd ‘Poultry 
Steam Engineering 0 Radio Mathematies 
SNS Auicsdi baer baskbusudeteackeacsnonavopsensboncessvcbbamebbabieestelscuinsescéses 
Street 11-21-23 
SIS rick cacaacenevinsag todpvantaibasupooesnuecsoeueinvenesses totes eeenecncessxee 
EES CE a Le ae 
Occupation... cvnenecececococstoosossonsoonsecescoosccossonones 





Persons residing in Canada “should send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal. Canada 


Easy Now to Make and $ 00 


Repair Electrical Appliances. ti 


Genuine Nichrome Wire paid 


This resistance wire is the business end of standard 
electrical appliance. 27 feet guaranteed up to 660 watts, 
110—120 volts, 6 amps. With this you can make or repair 
your own electrical ranges, furnaces, sadirons, toasters, 
curling irons, waffle griddles, etc. Complete package with 
copper and mica washers, nuts, screws, and full ie 
tions sent prepaid for One Dollar. Or order Cc. 0. D. a 

pay few cents extra postage. ALLIED FACTORIES 
CORPORATION, 1007 Coca Cola Bldg., Kansas City, Mo. 


Motorcycle Bargains 
SAVE 25% to 65% 


on Slightly Used and _ Rebuilt 
Motorcycles, Ace, Indian, Excelsior, 
Harley- Davidson, Cleveiand, Side 
Cars, Johnson Motor Wheels, Evans 
Power Cycles, Bicycles. Send for 
Free Bargain Bulletin = 
Money Saving Message, listin 
hundreds of — = used, rebuilt and new machines, 
supplies, accosenrte 
ERICAN MOTOR CYCLE Co. 
Dept. a2e 2047 W. Chicago Ave. CHICAGO 

















Handy Support for Sawing Is 
Hinged to Bench Legs 


O SAW off or rip a board is difficult 
unless it is properly supported, as on 
carpenter’s saw horses. In my own home 
workshop, however, I have found that the 
saw bench illustrated serves the purpose 





When not in use, the sawing sup- 
port drops down out of the way 


very well and does not take up extra 
room. 

A 12-in.-wide board, as long as the 
distance between the front legs of the 
bench, is needed. Fasten it with two 
6-in. strap hinges to the legs, and provide 
one or two short front legs for the board, 
about 1 by 3 by 18in. When notin use, 
the board hangs down out of the way.— 
ROBERT L. WHITMAN, Miami, Fla. 





Concrete Flower Pots 


HEN mak- 

ing con- 
crete sides for a 
small porch and 
steps, I buried 
several stove- 
pipes vertically 
in the cement. 
These saved ce- 
ment and pro- 
vided openings 
that were used 
as flower pots.— 
O. M.A. 








Stove-pipe set 
in concrete wall 





Testing Dry Batteries 


he testing dry 
cells, a 1%- 
volt miniature 
electric lamp is a 
fairly reliable 
guide. If it lights 
brilliantly, you 
may be sure you 
have a_ pretty 
good cell, while 
if it glows faintly, 
the cell is played 
out. 

A neat way of 
mounting the 
bulb is illustrated. The case of a dis- 
carded dollar watch is used. Fasten a 
piece of hard fiber or wood with two or 
three small screws in the end opposite 
the stem. 

On this block mount the essential parts 
of the miniature socket. Connect one 
terminal with the metal case and the 
other with a short piece of flexible cord 
brought out through the hollow stem.— 
JAMES P. LEwWIs, Golden, Colo. 





1%- -VOLT 
BULB 


Miniature lamp mounted 
in an old watch-case 











Take This Loop onTrial 


Ten days to test out this remark- 
able loop right in your own home. 
The only loop aerial of its kind. 
Flat as an atlas, extremely compact 
and all enclosed in polished Bake- 
lite, with binding posts for various 
wave meter lengths. 

Select the type for your 
set, and send C.O. D. order 
Now. Your money promptly 
refunded if you decide to 
return it. 

Type-A-737 (300-700 meters) 6 inches square—non- 





ona. WER ale ae wee $10 
Type-A-7236 (a7 176-1000 meters) 6 inches square—non- . S12 
Type-B-2537,. (300.700 meters) 18 inches square— Pa 
jirec 
Type-BL- 2820 (200- 18, 000 meters) with honeycomb coil 
unting, 18 inches square—directional . $25 


Send for Bulletin U-102 
V-DE-CO RADIO MFG. CO. Dept. O, Asbury Park, N. J. 














“Experiments With 
110-Volt Alternating 


” 
Current 
HERE at last is a book that gives a practical 


working knowledge of the alternating current. 


The only way to gain a thorough understanding 
of electricity is by direct personal experiment. How 
a practical knowledge of the alternating current can 
be gained in an interesting and inexpensive way is 
shown. The knowledge that comes from experiment 
is of vastly more value than that acquired from the 
performance of the stereotyped series of battery ex- 
periments usually described in books on Alternating 
Current. 


The book “Experiments with 110-Volt Alternat- 
ing Current” is needed by every man experimenting 
with alternating current. 


256 pages, 135 illustrations. Price, postpaid, $1.75 
POPULAR SCIENCE MONTHLY 


225 West 39th Street New York City 








Saw Filing Pays 

Buy a Foley Saw Filer and 

Setter and establish an in- 

dependent, profitable basineas. 

Write today for 

Territory open to interested 
parties. 


, FOLEY SAW-TOOL CO. 
3613 Portiand Avenue 
MINNEAPOLIS, MINN. 


C! FREE CATALOG GIVE NAME OF SCHOOL OR S 
_ CLUBANDNUMBERINCLASS 2 

Either pin illustrated made with any 3 let- 
ters and 2 figures, 1 gs 2 colors enamel 
% Silver plate, 25¢ ea , $2.50 doz. Sterling 
my fF silver,40@ea., $4.00 doz. Write for catalog 
N/s409 of sterling and solid gold pins agd rings. < ¥ 
BastianBros.Co. © 542 Bastian Bldg. , Rochester, N.Y. 3529 






























—Every Deaf Person Knows That. 
I make myself gb — oy om: | 





fectly comfortable. 
They stop head noises. Write me and I bo | 
tell you a true story, I became a 
how I make ey hear. Address. Geo.P.Way 

Artificial Ear Drum Co., eb Sen, 
86 Hoffman Bidg., 2539 Woodward Ave 
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Simply Made Chinese Game 
Racks and Counter Holders 


‘Gypwsny game racks and counter 
holders are easily made. The racks 
may be shaped in various ways, but one of 
the most convenient is to cut them from 
pieces of wood 114 by 154 by 16 in. Cut 
out the rabbet for the tiles with a 14-in. 
plow or rabbet plane 34 in. deep. The 
rest of the wood then may be planed to 
shape with an ordinary plane. If you 
have a combination plane that will allow 
you to cut at an angle, you can save work 
and use smaller stock. 

The counter holders are 27%-in. square 
blocks with four 1-in. holes bored in the 
top to a depth of 114 in. Use the end 
grain for the top and dress it smooth 





J 






















COMBINATION RACK 
AND COUNTER 
HOLDER 


SHADED PART CUT AWAY 
TO MAKE RACK 


Finished racks and counter holders, details 
of construction, and sketch of table cover 


before boring the holes. Chamfer or 
round the upper edges. 

Four racks and 4 holders comprise a 
set. As the amount of wood used is in- 
significant, it is well to use a cabinet wood 
such as mahogany, although there are 
many excellent stains on the market, so 
that a pleasing set may be made from 
more common wood. 

Take extreme pains in finishing your 
work, so that it will be in keeping with the 
workmanship of the tiles and the game 
cabinet. The method of French polishing 
described in the article, ‘Waxing and 
French Polishing Old Furniture,” on page 
113 of the November, 1923, PopuLaR 
SCIENCE MONTHLY, is good. If preferred, 
three of the racks may be lacquered 
black, and the fourth a Chinese red. 

The combination rack and holder il- 
lustrated is a long box made of strips 
3/16 or 14 in. wide, except for the tile 
rest, which is planed from a piece 4 in. 
thick. The inside dimensions should be 
about 114 in. square and 16 in. long. 
Place 3 partitions in the box to divide it 
into 4 parts for counters.—S. W. B. 


“Some pippin!” 


“MAC got one of those 
panels last week. He says 
you can drill the cleanest 
holes in it you ever saw. 


His set looks like a million 
dollars. ”’ 


Hundreds ‘of radio fans 
are giving their home-built 
sets the same snappy, pro- 
fessional appearance by 
mounting their instru- 
ments on Celoron Radio 
Panels. Some like the 
glossy black Celoron 
panels. Others get the ma- 
hogany or oak finish. They 
all find they can drili clean 
holes anywhere in Celoron panels 
without chipping the smooth, hard 
surface. 


Celoron as insulating material 


Good looks aren’t all a Celoron 
panel gives your set. This panel’s 





Celoron Radio Panels come cut in the 
following standard sizes: 


I—6x*x 7x 5— 7 «18 x 3-16 
2—7x Ix 6— 7x21 x 3-16 
3—7 x12x%% 7— 7 x 24x 3-16 
4—7 x 14 x 3-16 8—l2 «18 x 3-16 


9—7 x 26 x 3-16 


Special sizes can be cutto order from sheet stock. 
See your dealer. 











high dielectric strength increases 
the volume of your set and helps 
you get results from your instru- 
ments that you wouldn’t get with 
a cheap panel. 


Celoron, a bakelite product, is 


one of the best insulating mate- 
rials known. It is approved by Toronto, Canada 





*There’s the panel I told you about, Dad. 
Just the size I need, too.” 


the U. S. Navy and U. S. Signal 
Corps. Leading radio manufac- 
turers mount their parts on Cel- 
oron bases: 


Ask your dealer for a Celoron 
panel. You can identify it by the 
Celoron label that is on every 
panel. These panels come already 
cut in nine standard sizes ready 
for working. A dust-proof glassine 
wrapper protects each panel sur- 
face. Full instructions for work- 
ing are on every envelope. 

Send for our free booklet, “Getting the 
Right Hook-up with Celoron.” It con- 
tains diagrams, list« of broadcasting sta- 


tions and radio information every set- 
builder should have. 


To radio dealers: Send for special dealer 
price list showing standard assortments 
DIAMOND STATE FIBRE CO. 
Bridgeport, Pennsylvania 
(near Philadelphia) 


Branches in Principal Cities 
London, England 


CELORON 


STANDARD RADIO PANEL 














200 Sheets — 100 Envelopes 
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No trouble 


tapping anywhere 
with the 


“YANKEE” 


Ratchet Tap Wrench 


TEREVER you can drill a hole, 
you can thread it with a “Yankee” 
Ratchet Tap Wrench. 

The “Yankee” Ratchet and sliding 
cross-bar enable you to tap awkwardly 
located holes, close to walls, in tight 
corners. A finger-touch on the ratchet 
shifter gives right-hand, left-hand, or 
rigid adjustment. 

Friction device holds sliding cross-bar 
central, or at either end. Knurled head 
makes it easy to start or back out taps 
quickly with the fingers. 


No. 250 (illustrated) Chuck diam. 34 
in. Capacity 3/16 in. taps. Length 
344 in. 

No. 251 Chuck diam. 7/8 in. Capac- 
ity 5/16 in. taps. Length 5 in. 
No. 1251 Same as No. 251 except 13 
inches in length for work requiring 

long reach. 


Some Other aa 
‘““YANKEE”’ tama 
Tools 


Ratchet Tap Wrenches 
Ratchet Breast Drills 
Ratchet Hand Drills 
Bench Vises, Removable fi 
Base Hy 
Plain Screw-drivers, 114 — 
to 30 in. blades 








Dealers Everywhere Sell “YANKEE” Tools 


FREE Tool Book 


Write for condensed catalog 
that. illustrates and de- 
scribes the full line of 
“Yankee” time and labor- 
saving tools. 





NORTH BROS. MFG. CO. 
Philadelphia, U.S. A. 


“YANKEE” 
TOOLS 


Make Betlv Mechanica 








How to Construct Apparatus 
for Magic Pendulum Trick 
By Kenneth B. Murray 


6 ers magic pendulum trick is a mysti- 
fying and entertaining stunt per- 
formed with apparatus any amateur 
mechanic can construct easily and 
cheaply. 

On an ordinary table are placed a 
number of glass receptacles. In the 
center of the table is a wooden tee, from 
which are suspended coins or pendulums, 
one hanging inside each of the glasses. 
Sitting away from the table, the per- 
former concentrates his gaze upon any 
pendulum selected by the spectators and 
causes it to quiver slowly, to gain mo- 
mentum, and finally to swing back and 
forth and hit the sides of the glass. The 


One of the pendu- 
lums is shown at 
the right and the 
entire visible ap- 
paratus, below. 
The performer 
makes any given 
pendulum swing 
against its glass 
container 




















other pendulums are slightly agitated, but 


they do not swing. At any time the 
spectators are allowed to examine the 
apparatus. 

The cross is made of two 20-in. lengths 
of 4-in. square wood and is set in a 
wooden block. The coins, preferably 
pennies, are glued to the cords, and the 
latter can be tied to the cross arm in view 
of the audience. This completes the 
visible apparatus, aside from the glass 
receptacles used. 

The part not seen by-the spectators 
is a length of rubber tubing and a bulb, 
such as is used with the shutter release 
of some cameras. The tubing should be 
more than 6 ft. long. To the end op- 
posite the bulb is cemented a small, heavy 
rubber balloon. This outfit is placed 
under the rug or carpet, with the bulb 
by the operator’s chair and the balloon 
under one leg of the table, which should 
be of light construction. Under the 
table leg next to this one should be 
placed a common button to help balance 
the table more easily. The operator has 
then merely to press on the rubber bulb 
with his foot to obtain an imperceptible 
movement of the table, which will start 

(Continued on page 117) 














et Sousa tell You 
cMusic Success 
Secrets FREE 


~Conn instruments speed your prog- 
fess—insure success, Used and en- 
dorsed by world’s great artists. Exclu- 
sive features, including the famous 
hydraulic expansion of tubing, make 
Conns—easiest to play—beautiful in 
tone — pe — reliable in 
action—slide, valve or key—artistic 
design and 
Free Trial; Bow Payments. Send 
for your copy of “Success in Music” 
by Sousa and otherfamous musicians, 
and details of trial offer. Allexclusive 
Conn features are yours at no greater 


cost. C. G. CONN, Ltd. 
















MAKING $800 A MONTH IN 
AUTO & TRACTOR ON SINESS ¢ 
Qualify in 50 days in great McSweeny 
shops for big pay jobs. Through my 
training G. W. Smith, West Alexandria, 0., 
has been making over $800 a month ever since 
he left school. Hundreds of others doing as well or better. 


° -—I get calls every day from 
Big Jobs Open Garages, Battery and Auto 
Repair Stations for MeSweeny men. Big concerns 
need trained men and know where to get them. 

RAILROAD FARE AND BOARD FREE 

order to fill these openings at once I am making 
an offer no one ever made before, I can not hold this 
open long. I’ll tell you about it in my 

The letter. de me at once for details and 
fchr- em Big Free Book ak ener + Offer. 


M‘SWEENY McSweeny } a Tract & at School 
_ Catalog 

9th and Walnut CINCINNATI OHIO 
[Rey Successors to Rahe Auto School Desk 262 








FF." Triple Duty ier Charger 


The type A.B.-FF charger performs 
three duties economically, Charges radio 

, 4 or 6 volt ‘‘A”’ battery, radio ‘‘B’”’ battery up to 
150 volts and auto batteries. Average cost per 
charge about a nickel. Solidly built—will not get 
out of order. Fool-proof and simple. The first 
successful een callibens "~ v9 over ten years ago. 

B. price $20; West of 
Rockies, $22; Type 6 for 6 volt 

‘A’ or auto batteries, price 
$15; West of Rockies, $16. 

*“*B” battery charging attach- 
ment, $2,50 extra. 

Write for literature including 
station calls, hints on battery 
upkeep and wiring diagrams for 
basement installation of bat- 
teries. We'll furnish you name 
of dealer who will supply you 
the genuine FF charger. 

THE FRANCE MFG. CO. 
10418 Berea Rd., Cleveland, Ohie 


BLANK CA CARTRIDGE P PISTOL 
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— on Needle Holder Dusts 
Phonograph Record 


gett sage off a phonograph record 
before each playing gets to be a nui- 
sance and one is apt to let the job slide. 
It can be done away with entirely by 
cutting the bristles off a camel’s-hair 
brush of fairly 
good quality 
and binding 
them to the 
needle holder so 
they will brush 
the record just 
ahead of the 
needle. A flick 
of the finger 
takes off the 
accumulated 
dust.—W. J. L. 





Camel’s hairs tied 
to needle holder | 





Simple Guide for Sharpening 
Chisels and Plane Irons 


EW amateur craftsmen have not 
suffered a severe blow to their pride 

at the first effort in sharpening a chisel 
or plane bit on an oilstone. The original 
bevel of the tool is without doubt the 
best all-purpose cutting edge obtainable, 
but to maintain 
itthrough frequent — 
sharpenings is a 
problem. It can 
be accomplished 
by making a 
broomstick guide, 
as illustrated. 

For a 1-in. 
chisel, cut a 
round section of 
broom handle 2 
in. long; rip it down the center and attach 
it with screws to the blade at the de- 
sired point to give the proper bevel. To 
change to any other bevel, simply tap 
the block up or down the blade.— 
WILLIAM Evert Smi1TH, M.D., San Fran- 
cisco, Calif. 








Apparatus for Pendulum Trick 
(Continued from page 116) 


all the pendulums swinging very slightly. 

The problem is now to cause only the 
coin selected by the spectators to swing. 
You will notice that there is at least 1 in. 
difference in the length of each cord. 
Upon this fact hinges the trick. It takes 
a long pendulum longer to swing from 
side to side than a short one. 

The operator directs his attention on 
the pendulum selected by the spectators. 
When it is about to start on a swing, he 
releases the pressure on the bulb, and the 
swinging of this particular pendulum is 
again intensified. Although the desired 
pendulum will swing easily and freely, 
you will find that the others will remain 
nearly stationary. 

Should the spectators ask that a dif- 
ferent table be used, the operator can 
transfer the apparatus to the selected 
table, and, after explaining that the first 
table had become highly ‘“‘magnetized” 
from use and that the new table is lacking 
in magnetism, he can “make connections” 
by sitting with his hands on the table, 
all the while moving it very slightly so 
that the pendulum selected will swing. 
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WLD ouglas 
.00 and ¥ 0.00. SHOES 

Oat at #5686 ~ Boys’ at*4 5 
W. L. Douglas name and portrait is the 


best known shoe trade-mark in the world. 
Jt stands for a high standard of quality 























>» WS 


RI and dependable: value. For economy and 
Stamping the retail satisfactory service wear shoes that 
at the 


bear this trade-mark. 
factory 





Maas? 


WL.DouglasCorFuex 


for Women 





Campus 

A bright tan Russia Calf Oxford for Men 
on a wide brogue last. New, attractive 
pattern with black stitching and eyelets. 
Patent Leather Cork Welt and trimming 
around top; rolled heel. A smart, up-to- 
the-minute style for Spring and a won- 
derful value, $8.00. 


Made of a fine grade of Brown Kid, also 
Black Kid, in Blucher Oxford pattern. 
A very neat model of the corrective type 
with splendid fitting qualities. The corset 
effect gives COMFORT and SUPPORT 
to the ARCH. Exceptional service at a 
low price, $7.00. 


W. L. DOUGLAS name and the retail price are stamped on the 
soles of every pair at the factory. The value is guaranteed and 
the wearer protected against unreasonable prices. 


W. L. DOUGLAS shoes are demanded by more people than any 
other shoes in this country. They are put into all of our 116 stores 
at factory cost. We do not make one cent of profit until the shoes 
are sold to you. It is worth dollars for you to know that when 
you buy shoes at our stores You Pay Only One Profit. 


NEVER have you had the opportunity to buy such wonderful 
shoe values as you will find in W. L. Douglas shoes in our retail 
stores in the principal cities and in good shoe stores everywhere. 
If you do not live near one of our stores, ask your shoe dealer 
for W. L. Douglas shoes. If he cannot supply you, write for 
catalog showing how to order shoes by mail, postage free. 

















BODIES for FORD and - 490 at 
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| Made $100,000 


124 Spark Street, Brockton, Mass. 
in less than five years as a real estate specialist. 


Started during my spare time, with no experi- 
ence, and less than $5 capital. If you want to 
learn the secret of my success and follow my 
money-making method, send your name and 
address at once to American Business Builders 
Dept. 14, 1133 Broadway, New York. They send 
full information free, telling you how you can build 
up an independent, profitable business of your 
own by using my amazingly successful system, 


























Useful and Entertaining 
Big 3-Ft. Telescope (in Five Semene 
See people and objects miles a: , on land or sea, as if they were close. Wonder : 
8 n cam . . See moon and 
a —_ aera, ns an over 3 a Neewrg ern inches closed. 
Brass bound; has pow: —*‘Could tell color of 


lenses. pleased 
lane 4 miles away.”’—Mrs. Yarbrough. ‘‘Saw Provincetown Light, 
pa ow chans anit im front of me,”—Ch de Seribner, 
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Improved 


Millers Falls Ratchet Brace No. 772 


The old quality 


—new capacity 


E’VE made this fine brace for years. 

It’s been hard to improve but we’ve 
done it — with an improved chuck with 
square opening in the hood. It now holds 
larger bit shanks — everything you would 
care to use in a brace. One of the strong- 
est and sturdiest of twenty styles of braces 
manufactured by Millers Falls Company 
















for 50 years. You can’t ask for more in a A - * 

ratchet brace than No. 772 offers. You 7 Read the 

owe it to yourself to have one. a Specifications 
te . 

MILLERS FALLS COMPANY . Boatele head and 


Millers Falls, Mass. 


28 Warren St. 
New York 





Chicago 


MILLERS FALLS 
TOOLS 


SINCE 
. (868 
Manufacturers of Mechanics’ Tools, Hack Saws and Automobile Tools 


9 South Clinton St 







Chuck — Lion ball 
bearing, with im- 
proved master alli- 
gator jaws, Holds 
auger bits to size 
32/16, round shanks 
from % to % inch, 
No. 1 Morse taper 
shanks, and No. 2 
Expansive Bits. 
Ratchet — boxed. 
Head—ball bearing. 
Square opening in 
hood. Handle—in- 
serted metal rings. 
Sweep—10 in. Made 
in four other sizes, 
with sweeps from 8 
to 16 in. 















“WONDER” COLD PIPE, 


==. TUBING & BAR BENDERS 

—- Standard of the World. 

HAND and MOTOR OPERATED 

14 Sizes of Machines 

What it costs to bend pipe our 

way. Per > 

98 1’’ pipe 5cents 4’" pipe 25 cents 
2”' pipe 10 cents 6’’ pipe 60 cents 

8°’ pipe $1. 






i) 


Fa = 


Send for Catalogue. 


AMERICAN PIPE BENDING MACHINE CO. 
51 Peart St. One Year to Pay. Boston, Mass. 


SUPER HETERODYNE 
TRANSFORMERS 


of Standard Branston Quality 
ARE NOW READY FOR DELIVERY 


Ask your dealer or write 
for complete information. 


The Super Heterodyne circuit, as now perfected, is 
simple to hook up and easy to operate. You can log all 
stations accurately and select any one at will. Results 
are greatly superior to any other form of reception. The 
last obstacle to your building one of these remarkable 
sets (the scarcity of suitable transformers) has now been 
removed. 

We furnish complete circuit diagrams, blue prints of 
panel layouts, apparatus placement, and a manual that 
anakes it easy to build and operate a Super Heterodyne 
Receiver. 

Our R-91 Intermediate Radio Frequency Transformer 
works on a high wave length, where there is no code inter- 
ference. It is sharply tuned and completely shielded. 
K-92, Special Transformer Coupler, is arranged for the 
last stage of Intermediate Frequency. R-90, Oscillator 
Coupler, is correctly designed for its work. It covers a 
band of wave lengths from 150 to 800 meters, and gener- 
ates the maximum amount of 
current. R-93, Antenna Coupler, 
is specially designed for using an- 
tenna, it desired, instead of a loop. 


Rigorous tests have proved this 
apparatus far superior to any- 
thing that has heretofore been 
available for this work. 

See your dealer at once, or write 

us today for all information. 


CHAS. A. BRANSTON, INC. 
809 Main St., Buffalo, N. Y. 
M t hi 
Distal Mog Mek! Fre remen Brann 
Add miles and smiles with In Canada, 
Branston Radio Parts. Chas. A. Branston, Ltd., Toronto, Ont. 























$25.00 in Prizes 


See top of page 8 in front of book for full details 





Then Small, Easy 
Monthly Payments 


for the 


“Bicycle Supreme” 


Yes! Only $2.50 Down and 

easy monthly pay- 
ments for this king of bicycles 
—the last word in strength, 
ability, comfort, easy running 
and convenience! 


30 Days FREE Trial 


To prove to that the wonderful Babson 

Meier asecerloan® es: ety ose 
‘or 

to buy, unless absolutely pen 


Write Today! {iis Sxuts*tman stow cer 
Ses seme ba 


Babson Bros. Pept.23:05,29tn Street ena 








' Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 
and Money 











£ lige radio fan who takes pride in 
constructing as much of his apparatus 
as he can, will find it not at all difficult 
to make very efficient B batteries that 
not only have a long life, but also can 
be renewed again and again for a few 
cents when they run down. Each cell 
of the battery is a modified Daniell cell 
and gives approximately 1 volt. To give 
from 20 to 23 volts, 22 of the cells are 
used, the voltage depending upon the 
care taken in making each cell. 

The containers are small glass tubes, 
in which photo developer had been con- 
tained. Almost every amateur photog- 
rapher accumulates many of these. Those 
who do not do their own developing can 











Inserting a zinc 
electrode in one 
cell of a partly 
finished battery 
(above) and adding 
plaster of Paris to 
a cell (at left) 





obtain the tubes for the asking from 
friends who do photographie work. Two 
rows of holes, 11 holes to the row, are 
bored in a 1-in. thick board to take the 
tubes. Under this board another thin 
board is nailed. 

The other materials necessary for the 
battery are copper sulphate, plaster of 
Paris, zinc, zinc sulphate, rubber in- 
sulated wire, and a little oil. A blow- 
torch or Bunsen burner for melting the 
zine should be at hand, as well as a dry 
clay or sand mold for forming the zinc 
electrodes. 

Take the rubber insulated wire, after 
removing any cotton or silk outer wrap- 
per, and expose about 1 in. Bend this 
end into a circle to fit the bottom of the 
tube, and cut the wire off about 2 in. 
longer than the tube. Then bare 1 in. 
of the outside end. This is the positive 
pole of the cell. " 

Crush some copper sulphate and fill 
the tube one third full with it; then add 
a concentrated solution of copper sul- 
phate until it is level with the crystals. 
A concentrated solution is made by 
dissolving as much of the chemical as 
possible in water. 

Place some powdered plaster of Paris 
on top of the crystals, add a little water, 
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(Continued on page 119) 
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Home Workshop Chemistry 
(Continued from page 118) 


and then add a little more plaster and 
water until a membrane about % in. 
thick is formed. Let this stand until the 
plaster has set. 

Meanwhile, melt some zine and pour 
the molten mass into a mold. The shape 
of the mold is such that the casting will 
fill the tube for half its diameter and 
about a third its length. Just before 
pouring the molten zinc, a copper wire 
about 3 in. long and bare throughout 
its entire length, is placed near the top 
of the mold. The wire should be slightly 
hooked so that 
the molten zinc 
will grip it tight- 
ly and make an 
excellent elec- 
trical connec- 
tion with it. 

When the 
zine electrode is 
cold, place it in 
the tube, the 
upper part of 
the tube having 
meanwhile been 
partly filled 
with a_ very 
dilute solution of zine sulphate in water. 
One ounce of the salt is more than suf 
ficient for 100 cells of this type. 

When all the cells of the battery have 
been made in this manner, they are 
hooked up. This is accomplished by 
uniting the negative zinc pole of one 
cell to the positive copper pole of the 
other, and by connecting the negative of 
this one to the positive of the third cell, 
and so on. The connection may be 
made simply by connecting the wires 
together with. brass nuts and bolts. 
Finally, one negative and one positive 
pole remain free. These are connected 
with the receiving set or with other 22- 
cell batteries of the same type. 

The battery will give constant voltage 
until it is dead, and it is dead only after 
all the copper sulphate has been dissolved 
and plated or deposited on the positive 
wire electrode. It is well to cover the 
cells with a layer of oil to prevent 
evaporation. Then, too, it is advisable 
to renew the water, or solution of zinc 
sulphate when crystals make their ap- 
pearance. 

All that is necessary is to take a pi- 
pette or small glass tube and remove the 
liquid, or as much as possible, and 
add fresh water. Do not dissolve any 
zine sulphate into the renewed water, as a 
sufficient quantity of this chemical will 
still be present in the cell to promote 
action and generate electricity. 

The action that takes place is as 
follows: The copper sulphate plates out 
on the copper electrode; sulphuric acid 
becoming free, attacks the zinc; ions are 
set free and the zinc dissolves. This 











SULPHATE 


*RUBBER 
INSULAT!ON 


EXPOSED wiRE 
Diagram of one cell 


‘action takes place only when the battery 


is being used. 





VARNISH that peeled has spoiled many a 
job. Test yours before using it by ap- 
plying some to a thin sheet of metal 
and bending the metal. Good varnish 
will stand the strain. 














Snap-on 


INTERCHANGEABLE 


Socket Wrenches 
3 -_ 















$6 chee 
e73 Re 


Buick Kit - $8.10 


Makes 60 Combinations. 
Other Kits for all cars 
priced in proportion. 


DEALERS: Write for\agency de- 
tails. Sales are easy under our 
unique plan, 





For Every Car, 


Truck and Tractor 


F you have a car, truck, tractor, 
farm machinery—you need Snap- 
They make it easy to do your 
own overhaul and repair work, and 
save you time and money. 
changeable units make a few parts 
do the work of dozens of old-style 
wrenches. 
to 100 solid wrenches cost only a 
few dollars. 
send us name of your car today. 


MOTOR TOOL SPECIALTY COMPANY 
14 E. Jackson Blvd., CHICAGO 


SNAP-ON WRENCH COMPANY 


Milwaukee, Wisconsin 


nap-on 


INTERCHANGEABLE 


Socket Wrenches 


ons. 


Inter- 


Snap-ons equal to 50 


See your dealer or 





























DRESS UP 





Superior Automobile Trouble Light 


Only $1.00 postpaid or 
C.0.D. if you wish. £y4, 





$3.85 YOUR CAR 
AND UP 40 ici: . 








its appearance. 





CUSTOM Get a 
Liberty Custom Made Top. It’s in puting iton, simple direc- 


Made of the highest grade ae il 
materials, furnished in either “M~ 
single or double contact, complete 











tions furnished. Save a big labor bill. We are manufacturers of 
curtains and seat 








with 10 ft. cord, 2 c.p. bulb, guard 
and socket. Order youwm. today. 
INSTITUTE MFG. CO., Dept. 304, 
304 Main St., Worcester, Mass. | 

















OZARKA, 
852jWashington Bivd. 














MAKE MONEY-SELL RADIO! 


Radio offers the biggest money-making op- 
portunity on earth today. And the Ozarka 
Plan opens the door to this big opportunity. 
Look at the picture of this beautiful Radio 
Receiver. This picture was made from an 
actual photograph. By the Ozatka Plan 
that Radio Instrument can be the product of 

our own making—easily, simply and sure- 
iy. It will be yours to make, to sell and to 
reap a rich reward in cash profits. 


No experience necessary. You need not have 
much cash, All you need is spare time, de- 
termination and action. If you're that kind 
of a chap, the Ozarka Plan will start you on 
a straight line toward a real money-making 
business of your own. It can be as big and as 
profitable as you are ambitious to make it. 
We want good men in every county. Ex- 
clusive territory is going fast. Be sure and 
give us the name of your county. Write to- 
day for the Ozarka Plan. A wonderfully in- 
teresting book, of facts, particulars and 
proofs. It is FREE. Act now. 


CHICAGO 
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DO YOU LIKE TO DRAW? 


CARTOONISTS TRAINED BY W. L. EVANS 


MAKE MONEY 


Some of the cleverest cartoonists are former 
students. They had no experience before 
enrolling, but worked at the lessons during 
their spare time and found CARTOONIST 
Evans’ METHOD “easy to learn’’ and are 
now making good money. It is not hard to 
learn to draw originals when shown in a 
practical way. 


The School is recommended by well known 
cartoonists because they know the students are 
handled right. 

If you like to draw and want to be able to 
sell your drawings, send a sample of your work 
(either a copy or an original) and let us see 
what you can do. We will send you the port- 
= - cartoons and full details about the 
school. 


The Course is NOT EXPENSIVE ’ 
THE W. L. EVANS SCHOOL 


OF CARTOONING 
$25 Leader Bldg., CLEVELAND, OHIO 





Sto ning ane nate As apne 
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$20°aWeek 


This 
Man 
Wouldn’t Stay Down 


HE was putting in long hours at un- 
skilled work. His small pay scarcely 
lasted from week to week. 


He saw other men promoted. Then 
he learned the reason. They had special 
training. He made up his mind to get 
that kind of training. 


He sent to Scranton a coupon like the one 
below. That was his first step upward. 

The reward was not long coming—an increase 
in salary. Then he was made Foreman. Now 
he is Superintendent. 

It just shows what a man with ambition can do! 

What about you? You don’t have to stay down. 
You can climb to the position you want in the 
work you like best. 

The way to do it is easy—without obligating 
yourself in any way, mark and mail 1 this coupon, 


INTERNATIONAL CORRESPONDENCE. SCHOOLS 
Box 7685-C, Seranton, Penna. 
Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject befere 
which I have marked an X: 


BUSINESS TRAINING COURSES 





Business Management Salesmanship 

Industrial Management Advertising 

Personnel Organization Better Letters 

Traffic Management Show Card Lettering 
Business Law Stenography and Typing 


Banking and Banking Law Business English 


Accountancy (including C.P.A,) 0) Civil Service 

Nicholson Cost Accounting Railway Mail Clerk 
Bookkeeping Cemmen School Subjects 
Private Secretary High School Subjects 
Spanish 0) French Llustrating 


TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineering Architect 
Electric Lighting Blue Print Reading 
Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practiee Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry (1) Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy O Mining Agriculture and Poultry 








Steam Engineering () Radio Mathematics 
SNe eetis< stash viescepcabupboceatpgsonionoebsiionivasepeesstbousscpeubbenscontosee 
Street 11-23-23 
ND GAs stip benea uit ockodieos duh tancenkvnsobonceaessmpor tesueoesesecssteetosuns 
iiss: conser on RIN baavcecaresinbeestechlteevcnsses e 
SINT bctomssarsubbecintenorevsoeabbebsaseborouponse beens chebescsechsocoreotscce’ 





Persons residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada ; 





‘c Here at 602 
of Market Price 


This snappy peztecs: 
mond 7-8 —3-32 ct. 
bargains we list. 
values in our lists. Buy 


values the price basis, not market 

values. This 75 year old diamond 
JSirm has thousands unpaid 
other bargains must sell NO 


Why Pay Full Prices 


Anydiamond sent forabsolutelyf: 
tion at our risk. No obi obligation. Saieeen. 


Send forLatestList 
Diamond Bargains de 








How to Get Your Gardening 
Tools Ready for Spring 
By Joe V. Romig 


Now is the time to get your gardening 
tools in shape for spring and summer. 

Take your shovel, for instance. Is its 
edge badly bent and ragged, perhaps 
from trying to chop away ice from frozen 
sidewalks? Trim the edge well back of all 
cracks by cutting it away with a hammer 
and cold chisel, resting the shovel on a 
flat piece of iron or steel. Then dress 
it up with a file, and your shovel is almost 
as good as new. 

Amateur gardeners who do not wear 
heavy shoes are handicapped in spading 
by the sharpness of the upper edge of the 
shovel blade. To overcome this, a section 
of hose or gas-pipe is slit with a hacksaw 
and slipped over the edge, as shown. To 
prevent earth from sticking to the face of 





CUT OFF hy 
LINE THIS LINE 





Methods of repairing 
RIVET and improving hand 
gardening tools 






ANGLE 1RON 


the shovel, try drilling a few holes 
through it; this usually will cure the 
trouble. When the cross handgrip of 
a spade splits, bind it with tire tape. 

If a tooth of a garden spading fork 
breaks off, do not attempt to use it until 
you have sharpened it ar have the re- 
maining long teeth cut down to the length 
of the broken one. 

The hoe is a much neglected and badly 
used tool. To make one cut the weeds 
readily, sharpen the bottom of the blade. 
Drilling a few holes will prevent the soft 
ground from caking on the face of the 
blade, but they must be spaced so as not 
to rob the blade of its strength. 

The angle of the blade to the handle 
should be a little out of square, toeing in 
toward the under side. If your hoe works 
awkwardly, try bending it as indicated. 

The rake is another tool put to many 
uses by the householder. He uses it for 
raking his garden, lawn and back yard, 

(Continued on page 121) 








Old Jown Canoes 
- , 








eh across 
to the bathing beach 


D°wN by the wooded bank, a stone's 
throw from the cabin, an “Old Town 
Canoe” is moored. What a trim, graceful 
craft it is. 


Each “Old Town” model is patterned 


after a real Indian canoe. ‘Old Towns” 
are light and steady. They are low in 
price too. $64 up. From dealer or factory. 
me new 1924 catalog is beauti- 
illustrated. It shows all 
a Be in full colors. Write 
ma your food copy to-day. 


OLD TOWN CANOE Co. 
1494 Main St., Old Town, Maine, U. S. A. 

























Genuine AHLBELL 
NEVERLEAK 
Solid Rubber Case 


2-Year Unconditional 
Guarantee! 


SILVER (SYBATTERY 


For AUTO and RADIO 

Tremendous pear for you on this non-leakable, Guarane 
teed Su ity Storage Battery. ee A inde- 
structible cane, can’tleak, spill, or injure rugs or clothing. 
No more breakage of — or acid eaten boxes. 2- -year 


uncond' guarantee covers leakage as well 
as 2 ner eng and fully protects you. Silver-S quantity 
Production and Big ing Power makes possible this 


unheard-of-value. 

50% —SEE WHAT YOU SAVE—50% 
S per cent Discount for cash in full with order. 

RADIO PRICES 


100 Amps. 
6-V, 120 Amps. si3'so 
18.00 6-V.140Amps. 17.00 


Inspect this Wonder Battery. Read our 2-year Guarantee before 
you one cent. Satisf, — von are sre get 


it 50 percent sa’ 
c. Oo. Swe 4 
oe RR aS delay. 


SILVER-S BATTERY COMPANY 
201 E. Ontario St., Dept.52, Chicago, Ill. 


Catalog FREE! 


Send forthe MONARCH Lathe Catalog—fully 
illustrated—every type Engine Lathe up to 30 
inches swing. Illustrated here is the MON- 
ARCH Jr. Lathe—an accurate, compact, trouble 
proof Lathe for Inventors, Experimenters, Me- 
chanics and Auto Repairmen. Fully equipped 
—semi- 
quick 
change 
gear-— 
auto. safety 
devices. 


$270 


$s" lathe— 
21% ft. bed — 
with bench legs 


Alea batt with bed lengths up to 5 feet. Made 
in 11 inch swing size too, at slightly higher price. 


THE MONARCH MACHINE TOOL CO. 

















401 Oak Street SIDNEY, Ohio 
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Washing Photographic Prints 


AN NOTHER accessory for washing pho- 
tographic prints along somewhat 
similar lines to that described by Mr. 
Schalek in the September, 1923, POPULAR 
SCIENCE MONTHLY is a drain plug, as 
shown below. 

A short length of 34-in. brass tubing, 
with several 14-in. holes drilled near the 
lower end, is closed at the lower end with a 
piece of thin brass plate, through which a 
¥-in. hole has been drilled. A length of 
¥Y-in. tubing is 
slipped through this 
hole and soldered. 

Obtain an ordi- 
nary rubber drain 
plug of a size to fit 
the sink drain, cut a 
hole in it, and push 
the end of the 
smaller tube 
through. A _ brass 
pin holds the tube in 
place. The heavier 
hypo solution is then 
always drawn off 
first.—F. M. W., Jr. 





Drain plug for the 
photographer’s sink 





Your Gardening Tools 
(Continued from page 120) 


and it has to handle earth, straw, and 
litter of all kinds. Sometimes it serves as a 
snow-scraper in the winter after a piece 
of thin galvanized iron has been fastened 
to the teeth. The landscape gardener 
wires a piece of wood to the teeth to make 
a leveling scraper. 

Like all other tools, the rake is apt to 
give trouble some time or other, usually 
when one attempts to rake up grass and 
leaves, which clog up the teeth. To facili- 
tate their removal without stooping or 
using the hands, the rake should be 
fitted with a leaf remover made as illus- 
trated. 

A small piece of angle iron is drilled 
with holes spaced so as to slip loosely over 
the teeth. Attached to the upright leg 
of the angle is a holder made from \% by 
1 in. steel stock, bent, riveted, and 
screwed to the rake handle as shown. 
This holds the angle iron up against the 
top rail of the rake. To remove leaves and 
grass, the rake is turned over and hit on 
the ground, thus pushing the angle down- 
ward and clearing the teeth. 

Wooden balls about 2 in. in diameter, 
when placed on each end tooth of a rake, 
act as runners and prevent the teeth from 
pulling out the grass. The balls are bored 
or drilled and pressed on the teeth to give 
the desired clearance. The taper of the 
teeth holds them in place. 

Garden tools mainly have wooden 
handles and these become rough and 
weather checked. Old handles should be 
sandpapered and given a coat of good spar 
varnish. If treated the same way, new 
handles will wear twice as long and will 


not check at all. 


Some of those who work in the garden 
only in the evening and after work, do 
not like the feel of bare wooden handles, 
yet do not like to wear working gloves. 
Canvas may be glued on the handle of any 


garden tool to afford a warm, comfortable, |- 


and firm grip. 
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The Paragon Variometer No. 60 


reduces dielectric losses to the minimum. It is the first vario- 
meter to combine coils surrounded by air with the mechanical 
strength necessary in such an instrument. It has no equal in 
the radio field. 

Both stator and rotor forms are of polished black, moulded 
Condensite, each having 24 narrow raised ribs upon which wind- 
ings are supported, thus practically surrounding them with air. 
This design, the result of eight years’ experience, meets the 
rigid electrical requirements of PARAGON Receivers and fulfills 
the high mechanical standards of PARAGON parts. Price $5.00. 


Write for illustrated catalog of Paragon Radio Parts 
ADAMS-MORGAN CoO., 18 Alvin Avenue, Upper Montclair, N.J. 
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Reg. U. S. Pat. Off. 
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For your home shop! 
PARKS 
Cabinet Shop Special 


$225 


with allattachments [am 
and motor 






Time to Overhaul 


The Old Bike 


The first warm days will be 


here before you know it. Better 
look the old bike over now, so 
you will have it ready when the 
gang says “‘let’s go.” 


Will you be out with the rest 


ERE’S an all-round woodworker of them, or will a flat tire keep 


for the small shop. Sturdy, 
fast and true. The biggest little you home? 
woodworker ever built. Saw table 


Get some Neverleak today, 
inject it in your tires and you 
won’t have to worry about punc- 
tures all summer, 


has 8-in. rip and cross-cut saw, and 
4-in. jointer and borer. You can 
choose from these extra attach- 
ments: band saw; shaper; sander; 
lathe; and motor. Send for Bulletin 
C-S and complete Parks catalog. 


The Parks Ball Bearing Machine Company 
1547 Knowlton St., Cincinnati, O. 
Canadian oem 200 Notre Dame ae Montreal, Can. 


Neverleak comes in the yellow, 
green and white tube. Be sure 
you get the original. Price 25c 
at all bicycle and repair shops. 


Buffalo Specialty Co., Buffalo, N. Y. 


NEVERLEAK 
AIRE FLUID 


(EALS PUNCTURES ON THE RUN.” 
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el these tacts 
about the New 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you lack 
HANDICAPPED HighSchoo 


training. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FORA 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 


= Most people édle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


‘American School 


Dept. H-475 ~ 
Drexel Ave. and 58th St., a 


- =— oe ew ew ee ew ew eee ew aw eee ae ee aes ae ae 
American School 
Drexel Ave. & 58th St.; Chicago 


Send me full information on the subj h 
and how you will help me win guesses. aan 


Dept. H-475 





a. Practice 
Writer 


and Auditor 




















A Toy Electric Railway Track 
Made in Flexible Sections 


HE tracks for this toy electric railway 
are ribbon brass 34 in. wide and 1/82 

in. thick cut into equal lengths of about 
2 ft. each. Near the bottom of one end of 
each length a small brass tube is soldered. 
At the other end and at the same side is 
soldered a brass wire that will fit snugly 
into the tube of an adjoining strip (Fig. 1). 
The ties are 14 by 34 in. strips of wood 
and are a little loon than the distance 
between the outside tracks. One narrow 
side of each tie receives three saw cuts 











Fig. 1. 
method of making electrical connections 


Details of the track joints, ties, and 


one third of the way through. The two 
outer cuts are for the tracks, while the 
center is for the third rail. Five to six of 
these wooden ties are used for each 2-ft. 
length of track. 

The brass is bent easily, and the wooden 
ties hold the curve in place. In this way a 


The motive power is provided by an 
electrical toy motor with four flange 
wheels added at the base. The drive is 
connected with these wheels. either 
directly through toy gears or through a 
chain and sprocket. Over the motor a 
housing is placed. This can be of any 
design, such as a trolley (Fig. 2), passen- 
ger or freight car or a steam or electric 
engine. 

At the point where the electrical con- 














Fig. 2. The motor mounted on wheels ready 
for the car body, and the control switch 


nections are to be made to the rails, a thin 
board is placed under the track. To this 
board are screwed three small clips made 
of the brass ribbon, each of which grips 
one of the tracks. On the same board is 
mounted a. switch (Figs. 1 and 2). 

An insulated wire runs from one bind- 
ing-post of the battery or transformer to 
both of the clips attached to the outside 
tracks. The wire from the other binding- 
post goes to the switch and from the 
switch an insulated wire runs to the clip 
connecting with the middle rail.—E. B. 





Toy Motor-Boat Made Cheaply 


"TOY MAKERS, whether young or 
old, will be interested in an article 
scheduled for early publication, ‘‘Egg 
Crate and Old Toy Motor Make Model 
Boat.’”’ This will tell how to build 
cheaply a good-sized toy motor-boat. 





curve can be made at any point in the anf 
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The new Gibson 
tenor- banjo pos- 
sesses exclusive fea- 
cures, making it 
easier to play, giving 
marvelous tone qual- 
(ty and carrying power, 
eliminating string break- 
age. Let us tell you about 
these features; the oppor- 
tunities for pleasure and 
profit; and our Easy Pay- 
ment Plan on any Gibson 
instrument: banjo, mando- 
lin, guitar. 


Write for Free Book, 


mentioning instrument 


GIBSON, Inc. 
405 Parsons Street 
Kalamazoo, Mich. 


Nick Lucas, stringed instru- 
ment soloist with the fa- 
mous Oriole Orchestra, 
Brunswick record artist, 
uses and endorses Gib- 
gon instruments. 








Perfect hearing is now bein 
stored in every condition of he 9 
ness or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Dru: 
Thickened eck ng Roaring an 
Hissing Sounds, Perforated 
Wholly or Partially Destroyed 
rums,Discharge from Ears, etc. 


Wilson sce etd Ear Drums 
“*Little Wireless Phones for the Ears’ require no 
medicine but effectively replace what is lacking o1 
defectivein thenaturaleardrums. They are simple 
where they are the wearer easily fits into the ears 
where they areinvisible. Soft, safe and comfortalse: 

Write today for our 168 page : FREE book on DEAF- 

giving you full particulars roe ge testimonials, 
WILSON EAR DRUM CO.., Incorporated 

888 Inter-Southern Bldg. LOUISVILLE, KY. 


A Test Every Man 
Past 40 Should Make 


Medical authorities agree that 65% of all men 
past middle age (many much younger) are afflicted 
with a disorder of the prostate gland. Aches in feet, 
legs and back, frequent nightly risings, sciatic pains, 
are some of the signs—and now, a member of the 
American Association for the Advancement of 
Science has written a remarkably interesting Free 
Book that tells of other symptoms and just what 
they mean. No longer should a man approaching or 
past the prime of life be content to regard these 
pains and conditions as inevitable signs of approach- 
ing age. Already more than 10,000 men have used 
the amazing method described in this book to re- 
store their youthful health and vigor—and to 
restore the prostate gland to its proper functioning. 
Send immediately for this book. If you will mail 
your request to the Electro Thermal Company, 
4032 Main Street, Steubenville, Ohio—the concern 
that is distributing this book for the author— it will 
be sent to you absolutely free, without obligation. 
Simply send name and address. But don’t delay 
for the edition of this book is limited 
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Earns $90 Building Four Simple 
Smoking Cabinets 


LTHOUGH not hard to make, the 
tobacco cabinet or humidor illus- 
trated will grace any smoker’s den or 
living-room. I have made three of these 
of quartered oak, for which I received $20 
each, and one of walnut, which brought 
$30. 
The stock required is: 
2 pieces, 1 by 10 by 20 in., for top and bottom 
12 pieces, 4 by % in. by 2 ft. 2 in., for legs 
2 pieces, 14 by 61% by 10% in., for box ends 
2 pieces, 44 by 104% by 1514 in., for box sides 
1 piece, 14 jg 8 by 6% in., for door 
1 piece, 12 by 614 by 15% ‘in., for box bottom 
First lay out and cut the top and bot- 
tom alike, as indicated. Make the box 




















One of the finished humidors, showing 
dimensions that. have proved satisfactory 


6'6 by 10% by 161% in. over all, either 


with mitered Movi’ or ordinary butt 


joints. Leave the top open and make the 
bottom of any material at hand. Cut the 
opening for the door and fit the door. 

Next, cut mortines in the top and bot- 
tom boards 34 by 34 in. and 4 in. deep 
to take the i and also cut a groove or 
dado in the top board to take the upper 
edges of the box. Glue the box in first and 
then the legs. 

Sandpaper the smoking cabinet inside 
and out. Then finish the inside of the box 
with white enamel and the exterior with 
stain and varnish to match the color of the 
other furniture in the room.—H. Scott, 
Sault Sainte Marie, Ont., Canada. 





Home Workshop Features 
RTICLES scheduled for early 


publication include: Novel Trellis 
Designs for the House and Garden, 
An Easy Way to Build Garage Doors, 
New Canvas Canoes from Old, How to 
Make a Buffet, A Homemade Shaper 
for the Amateur’s Workshop, Building 
a Toy Motorboat, Attractive and Sub- 
stantial “Habitant” Rocking Chairs, 
How to Fix Doors that Bind, A Novelty 
Trump Indicator, and Making Fire 
Extinguishers for the Home. 
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The Famous Bel-Canto 
Acoustical Amplifier 














Direct from Manu- 
facturer 


THe ica AnpLibice 
to You! 
TRADE MARK 
OU cannot buy | ? rornts aOF, 

BEL-CA 
the Bel-Canto], 








SUPERIORITY 
. Our own Fiber horn. 


through any dealer | 2. Gorsnnahuttine 


only direct from us. 
We save you these 
three profits —Dis- 
tributor, 

and Dealer. 


loud speaking unit, 
giving a wide range 
of tone quality and 
volume without dis- 
tortion. 

3. The base of cast 
iron, weighing four 
pounds, eliminating 
top heaviness. 

. Allother metal parts 
are of heavy cast 


Jobber | , 


Guarantee 

Money back 
any time within 
ten days if dis- 
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aluminum, highly satisfied. We fur- 
5 5 Ee instru- _ pi vis 
Sent prepaid to any part | ~~ jrent stands 24 the publication 


. I aR Poe carrying this ad- 
of U. S. and Possessions inches high, 10-inch 1}! vertisement that 


6. Guaranteed for one each and every 
PRI a year from date of speaker sold will 


peace against be 2xac - 
General of 


issue. 
Sag needa oe jae. rw Dept. 
ne it bth st, N. Y.¢. 
acre a9e9 > Varna 


of any ki oad. 

7. No auxiliary batter- 
iesrequired Just plug 
in on second stage. 






































TOOL CHESTS 


for TOOLMAKERS and 
Machinists 
Finest Quality, best 
material, strong con- 
struction make them 
worth much more 


than they cost. 
Catalog free. 


H. GERSTNER & SONS 
504 Columbia St., Dayton, 0. 


Coburn Screw-Holding Screw Driver 
(Patented) 
A newinvention. Holds any screw by its slot. 
As good as a third hand in assembling anything 
from a watch to an automobile. Every man 
wants one of these wonder tools. $1.00 Post Paid, 
Liberal discounts to agents. Write Dept. B 
THE COBURN TOOL COMPANY, Inc. 
114 Bedford St. Boston, Mass. 




















SEND NO MONEY |e 


2 Genuine Diamonds 4/100 Each 


SOLID 
GOLD 


$30.00 
Without Heads on Sides 
$25.00 
Terms if Desired 
14-kt.White Gold 
Heads and Top. 
Gold Initial or 
any Emblem In- 
laid in 
Hope Ruby 
Can_ also be had This <> Reg, Trade _ Mark 
in Black Onyx, $varantees you g 
Also in Eagle-Moose-32° (Double Eagle) 
Send initial and finger size and ring will be sent 
for inspection. Monthly payments if desired. 
BUFFALO JEWELRY MFG. CO., «The Mail Order House” 


Dept. A Brisbane Building Buffalo, N. Y. 


WORCESTER STERL F ‘ 
HAN oY SCREW PLATE: 
WORCESTER MA. 





RECT FROM THE pagveny Fe 
Our No. 12 y tra ty Set furnishes in our 
box contains 5 each ta 
the S. A. E. thread, 1 die stock, and one tap and reamer ———e 
Our No. 11 fee is the same as No. 12 except that the thread 
instead of S.A 


Send us your oie at once and be one of our many satisfied 


Futshea chesto' 





line of Hone Too! 
WORCESTER STEEL PRODUCTS CO. 








Special 5 Size Tap and Die Set, Only $3.00 


and dies (1-4, 5-16, rx -16, and 1-3"). ~ 


—— 
E. You arepurchasinga splendidset atavery low 


Let us also pens you one of our circulars illustrating our full 


Dept, M. 29 Union Street, Worcester, Mass., U.S. A. 








Sells — 25. Agent’s Sample 65c.! 2+, Fountain 
FE A re A eR or uae 

















ITS THE POINT. HAS EIGHT GROOVES, FOR INK TO FEED” 
Imported from Japan. ‘‘It makes Carbon Copies, ’”» Guaranteed for 1 year.' Hustlers Making $20 Daily?! 
_— refunded if you don’t think it’s the best pcp ou ever wrote with. Upto 150 per cent Profit. Send for 
quantity price list and distributing plans. S & CO., 199 S. 4th St., Lesueur Center, Minnesota 
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“How I Became Popular 















“They used to avoid me when I asked 
for a dance. Some said they were tired, 
others had previous engagements. I 
didn’t ‘wake up’ until a partner left me 
standing alone in the middlejof the floor. 


“That night I went home feeling pretty blue. 
As a social success I was a failure. I wouldn't 
believe dancing could be taught by mail, but I 
figured I could risk 25c.—since you guaranteed to 
teach me. 

“Since becoming a good dancer I am invited 
everywhere. No more dull evenings. My whole 
life is happier. And I owe it all to Arthur Murray! 

“T was astonished to see how quickly one learns 
all of the latest steps through your diagrams and 
simple instructions. I mastered your course in 
a few evenings, and gave the folks around here a 
big surprise when I got on the floor and went 


Posed by 

Hope Ilampton 
and Arthur 
Murray 


through the dance letter perfect. I can lead and 
follow perfectly and can master any new dance 
after I have seen a few of the steps.” 

More than 120,000 people have learned to 
dance by mail, and you can learn as easily. Arthur 
Murray is world’s foremost authority on social 
dancing. Through his new method you get the same 
high-class instruction in your own home as if you 
took private lessons in his studio. 


Five Dancing Lessons Free 
So sure is Arthur Murray that youl will be delighted 


with his amazingly simple methods that for a limited time Just send 25c. (stamps or coin) to pay postage, printing, 
only he will send FIVE FREE LESSONS ¢6 all who write etc., and the ‘essons will be promptly mailed to you. 
for them. Don’t hesita ... You place yourself under no obligation, 

These free lessons are merely to prove that you can write today. arthur Murray, Studio 136, 801 Madison 
learn to dance without music or partner in your own home. Ave., New York. 








A New Transformer 
—Built for Music 


The correct design of 
the Kellogg trans- 
former is a result of 
exhaustive study of 
sound waves and of 
the audio-frequency 
currents representing 
them, and has elimi- 
nated to the last 
degree of distortion 
of overtones which 
gives the tone-qual- 
ity to the wave being 
amplified. Our 25 
ears of experience 
uilding transformers 
has developed a one 
piece silicon steel, lam- 
inated core; note the 
absence of punched 
holes, which so fre- 
quently cause loss of 
power. Not less care- 





Increase the range of your 
one tube set with 
the Duratran 


Don’t discard your one-tube re- 
generative set because you can’t get 
the distant stations. The Duratran, 
fully made is the the wonderful Dubilier radio-fre- 
brass shield, which quency transformer, will bring them 
makes close mount- in. And you will save the ten or fif- 
ing possible without teen dollars you would spend in buy- 
interference. ing new parts for a radio-frequency set. 

Note also how the 
ends of the windings 
are brought out and 
soldered in plain sight to the terminal 
posts; there are no concealed soldered 








The Dubilier Duratran does this 
because it amplifies more than 
twenty times on all broadcasting 
wave lengths. 


joints, $ 
Terminals plainly marked for connect- Free Blue Prints Show How 
ing. : Your dealer sells Dubilier Dura- 
If your dealer or jobber does not handle trans. Price $5.00. 
Kellogg equipment, write us mentioning Write for free Dubilier blue prints 
his name. of hook-ups. They show how a 


Dubilier Duratran will convert your 
one-tube set into a sensitive radio- 
frequency receiver. 


No. 501 . . Ratio 44%tol.. $4.50 
No. 502... Ratio3to1... 4.50 


Use—Is the Test 


KELLOGG SWITCHBOARD 
G&G SUPPLY COMPANY 


1066 W. ADAMS STREET 
CHICAGO, ILL. 


Dubilier Condenser and Radio 
Corporation 


40-42 West Fourth Street New York 
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Strawberries and Other Plants 
Grown in a Barrel 


EVEN if you live in a congested city, 

with little or no gardening space, it is 
not necessary to forego all the pleasures of 
gardening. You can resort to barrel 
gardening, just as an ingenious resident of 
San Antonio, Texas, has done. 

All that is needed is a wooden barrel 
perforated with holes. Plant in the holes 
whatever your fancy dictates. In the 
case of the San 
Antonian, this 
happened to be 
strawberries 
and quite 
enough §straw- 
berries are 
grown to satisfy 
the palates of a 
small household. 
Withsuch afore- 
ingbarrel,straw- 
berries can be 
started and 
grown to ma- 
turity much 
sooner in the 
spring than 
they can be in 
the open gar- 
den. After the strawberry crop is over, 
the plants may be removed and other 
plants substituted, thus keeping the 
barrel garden going all summer. 

Be sure to provide a rich, loamy soil for 
your barrel, and then see to it that you 
have an iron pipe running down into the 
earth. Holes must be drilled in the part 
of the pipe that is to be buried, so that 
water poured into it will reach all levels 
of the soil. Then, if the bottom of the 
barrel is drilled with small holes, the 
surplus water will drain out instead of 
standing and souring the soil. 

Quite a variety of small vegetables and 
flowering plants may be grown in such a 
barrel, including pansies, petunias, phlox, 
verbenas, lettuce, onions, and various 
greens.—A. W. RoE, San Antonio, Tex. 











The barrel garden with 
strawberry plants 





Time-Saving Jack for Doors 


pee holding doors while planing the 
edges and putting on hinges, the jack 
illustrated is a time-saver. The base 
should be long enough to take the highest 
door to be hung, and the height of the 








This fixture holds firmly for planing 
the long edges and fitting the hinges 


vertical part of the jack’mu&t be less than 
the narrowest door, usually about 2 ft. 
The end of the door is pushed in the 
notch of the slanting brace and the lower 
edge rested against the side strip on the 
base. The floor supports should be 20 
or 24 in. long. The base and slanting 
brace are 2 by 4 in. pieces; all other ma- 
terial is %-in. stuff—F. M. ARTHUR, 
Bethune, S. C. 
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Down 


Just one dollar—the balance in easy monthly 
} pea Write today for FREE Book of 

dvance Watch Styles. Learn how, for only 
$1.00 down, you can get—direct from factory—a 





This Unique Rabbit Hutch Has 
Hay-Rack and Feed Trough _ 


LTHOUGH most boys at some time 
or other keep rabbits, few of them 
know how to build first-class hutches for 
their pets. It takes a little longer to build 
a good hutch like the one illustrated than 
to use an old box or barrel, but the result 
is worth while. 
The first feature is that all feeding of the 
rabbits is done quickly without opening 
the doors, and the second is that the 
hutches are made on the unit plan, which 
allows new sections to be added as the 
stock increases in numbers. 
Ordinary 1 by 2 in. roofing laths are 
used for the front, although any available 
wood will do. Tongue-and-groove ceiling, 
% in. thick, forms the ends and back, and 


POULTRY NETTING TONGUE, AND GROOVE 
’ OA 


ROS 





























Food is placed in feed trough or 
hay-rack without opening the door 


common tongue-and-groove roofers serve 
for the top. A good size for a unit hutch 
is 2 ft. 2 in. wide, 2 ft. 3 in. high, and 2 ft. 
6 in. deep. 

Cover the top with duck, preferably 10 
0z., painted on both sides, or with pre- 
pared roll roofing. The next two units 
that are added require no top, as they are 
placed below the first one and merely 
fastened to prevent slipping. 

The feed trough, which is pivoted on the 
door frame as shown, is tilted forward and 
filled from the outside with oats or other 
food. A piece of tin or galvanized iron 
tacked over the inside edge of the feed- 
trough prevents the rabbits from gnawing 
away the wood. The rack above the door 
is for hay in the winter and grass in the 
summer. The rabbits pull it through 
the l-in. poultry netting, a piece at a 
time. Since they have to stretch up for it, 
they obtain much needed exercise, and 
this keeps them in good condition; it is, 
indeed, one of the secrets of having large, 
healthy rabbits. 

The wire netting over the door frame is 
tacked on the inside with small staples. 
The hay-rack is fastened above the door, 
and well tacked at the ends. 





Rubber-Capped Hammer 


N PLACE of a soft hammer or mallet 
I keep in my toolkit an ordinary 
crutch tip of large size. This slips over 
the head of an ordinary nail hammer I 
use and converts it into a soft hammer for 
driving together parts that otherwise 
might be damaged by hammer marks.— 








No No Flims—No Plates_No 


focus lens produces sharp pictures at ali_distances, 
Pictures develo d t au i 
4 =yat prin tomatically 


oi Bed ca eepdored talaceas ¥ dae tt 
3 If = aes gd return ti Bat an oe 

ictures Tr easy, notrouble 
at img ‘ou wish to keep it 


us 60c 
week until our special price ‘of only TOO te paid. 


No red tape of any kind. 
youl ans odes thet ey Ae 









21 Jewel ~ EXiva Thin 


Choice of 4 newest Art Beauty Cases; 
8 handsome dial designs. 8 ad- 
justments, gene heat, cold, iso- 
chronism and 5 posi- 

tions; Dee fee ie. Fine Chain 
ime. irect from the 

maker at lowest prices FREE! 
ever named on equal +, thenthod 
quality. Send for theBook! offert Free 


Mail Coupon gith every 






STUDEBAKER |‘ 
The INSURED a 


















































STUDEBAKER WATCH co. 
Please send me your Book of Advance Watch 


; Free Book 
7 Styles and particulars of your $1.00 down offer. 


ae 





hain. Write 
while offer 
lasts. 


pond today, it See newest cone 








STUDEBAKER WATCH CO. 


Dept. 234 - South Bend, Indiana City, 


ff Address 
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This Marvelous 


CAMERA 
On FREE Trial! 


picture- making cameras to 
sent out ratel on approval without a 
penny in advance me no ae permet 
most wonderful invention—the 


camera 

sation of theage. So you must co tor ft 
of it—the new 
Mandel-ette 






_Instantly 


end tp fn one 
atau —- out a japerfoct finiabed P post Ofttxt locke. 


wom BK 
Lcads in davlight 16 to 60 post 


° Dark rk Room 
Not a bit of the muss and bother of heetiany kodak 
Itis \etantencoun photography, niversal 


We Trust You 


No difference who where 
lo pe are, W! 


Easy —No References 


SA 


No Experience Required 
and complete Teron 





Radio &/ Audio Frequency 


TRANSFORMERS 


“The Heart of a 
Good Receiner” 






Rov ERFECT -amplification 

Le is the boon you secure 
Sees when you buy a Marle 
Transformer. Radio im- 
pulses are magnified to the 
uttermost limit without a 
sign of distortion. True 
over the widest range of 
frequencies. Special fold- 
ers showing the hookups 
for standard circuits, sent 
upon request. 


Write for hookups and 
Illustrated Folder TODAY! 


Your dealer sells Marle Trans- 
formers, or write to us for the 
names of the nearest Marle 
dealer. ; 


MARLE 
Engineering 
Company 






taking 
We gunrantco that even e child can operate it." Bail 











J. M. Gray, Lansing, Mich. 











a re ; cietbenie 
at once one 
| cater Camera outfit including ‘supply ply of post [ry da | 
tructions. cop ie and Da wad 
ond if os and pay yh + 
| your special HES i Otherwise I 
Toournit at 
Name. 
ls St. and No. 
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“Mary, I Owe It 
All to You” 


Me WILLIAMS called me into his office 
to-day and told me he was going to 
raise my salary $50 a month. 

“T am glad to give you this opportu- 
nity,’ he said, ‘for the best reason in the 
world. You deserve it. 

“‘You may not know it, but I’ve been 
watching your work ever since the Inter- 
national Correspondence Schools wrote 
me that you had enrolled for a course of 
home study. Keep it up, young man, and 
you'll go far. I wish we had more men 
like you.’ 

“And to think, Mary, I owe it all to 
you! I might still be drudging along in 
the same old job at the same old salary 
if you hadn’t urged me to send in that 
I. C. S. coupon!” 


How about you? Are you always going to work for a 
small salary? Are you going to waste your natural ability 
all your life? Or are you going to get ahead in a big 
way? It all depends on what you do with your spare time. 

More than 180,000 men are getting ready for promo- 
tion right now in the I. C. 8. way. Let us tell you what 
we are doing for them and what we can do for you. 


Mail the Coupon To-day 
INTERNATIONAL CORRESPONDENCE SCHOOLS | 
Box 7683-C, Scranton, Penna. 

Without cost or obligation on my part. please tell me 
bow I ¢an qualify for the penton or in the subject before 
which I have marked an X: 

BUSINESS TRAINING COURSES 
Business Management 
ay Management 






Bear 
Private rete 
Spanish French 


TECHNICAL AND IND 







Architect 
Blue Print Reading 
Contractor and Builder 











Structural Engineer 
mistry Pharmacy 
Autemobile Work 


Engines 
)Agriculture and Poultry 
Mathematics 








Btreet 11-21-23 











Persons residing in Canada should send this cou 
international Correspondence Schoole Conadion, Limited, 
Montreal, Canada 





Balance Only $5 Monthly 
Save 35 to 60% on all standard 
makes— Underwood, Royal, Rem- 
ingten, etc. Ev machine thoroughly 
iit and GUA EED. Try 
oo expense before you 











2 Retire of ence fer Free 
sc! ve ircu! and Spe- 
clal Low Prices. 


Wynn Typewriter Exchange 22,Rclense Side. Siidale 


BIG MONEY! 
CHARGING BATTERIES 


Small cash payment brin 
HB 8 hour charging outfit. 
pay, balance. with nice surplus 
Besides. Thirty day free trial on 
f money ee. You can 

gactly gh Ae monthly. 
Write today for Bullets S21." 

HOBART BROS. CO. 

Box P 4. Troy, Ohio 














The 
Home 





Shipshape 
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‘ IN MAKING repairs 
Cutting about the home it 
Glass is sometimes neces- 
sary to replace a 
broken pane of glass or do other work 
that requires the use of glass. The princi- 
pal difficulty the home worker experiences 
in such cases is cutting 
the glass to size. 

To do this he must | 
have a glass cutter. 
Nothing else will take its. “~[—T 
place; and, since a glass \ 
cutter is needed badly 
when it is needed at 
all, it is best always 
to have one in the 
tool cabinet. There 
are several kinds on 
the market, some 
with a single roll, 
others with two or 
more in a sort of 
turret. I prefer the 
latter as being more 
economical if long usage is expected. 

Mark out the size of the glass—and if 
it is a window pane, do not figure on mak- 
ing it too tight a fit in the glass rabbet— 
and lay a straight edge along one of the 
edges you intend to cut. Hold this firmly 
so that it cannot slip. This is best done 
by placing the thumb and little finger of 
the left hand on the glass, and the first, 
second, and third fingers on the straight 
edge. Be sure that all grease and dirt have 


























The cutter is drawn with firm pres- 
sure once along the straight edge 


been wiped from the glass where the cut- 
ting is to be done. The cutter should be 
held between the first and second fingers 
of the right hand, resting well down 
between the fingers on the knuckles, with 
the fingers pressing the flattened part of 
the handle firmly against the thumb. 
Use only enough 
pressure on the cut- 
ter to make a clean, 
even scratch. Don’t 
go over the cut 
twice, as the fine 
dust from the glass 
of the first cut will 
dull the wheel. 

If the cut has 
Wi been made with even 
i] pressure, the border 
or waste part can 
Gee be broken off easily 

AS with the fingers, 
starting nearest 
yourself and work- 
ing away. If the 
border is narrow,,it should be nipped off 
by means of the breaker teeth on the 
cutter. 

It goes without saying that the glass 
being cut must rest on a flat, clean place 
or the glass will be broken at the very 
start by the pressure of the cutter. 
Any one who will practise a short while 
cutting waste pieces in this way, will 
find it surprisingly easy.—HENRY S. 
LARABY, New Haven, Conn. 








WHEN there is a 
chair rail around 
the kitchen wall, it 
is comparatively 
easy to mount an ironing-board so that 
it will fold up flat against the wall when 
not in use. 

Hinge a leg to the board, as shown, and 
fasten on the upper side of the leg near 
the lower end a block shaped as indicated 
from l-in. lumber. Its outer edge is 
covered with a strip of felt, which rests 
against the plaster wall when the board 
is raised. 

The board itself is hinged to the plate 


Mounting an 
Ironing Board 





























‘“ rail and a cleat 

SS and stop block 

fe N “Ost; are fastened 
beneath the 

FELT. hinged end, as 
COVERED represented, 
— so that the 
leg, in the 

EKA raised posi- 
KO stion, rests in 

\ a sort of cradle 

or notch. An 

Diagram L-shaped 
of ironing atch of strap 
board in ironis pivoted 
raised tothe cleat, so 
-y yn that it can be 
tions turned to hold 














the leg in place when the board is up, 
and this automatically prevents the board 
from falling. 

No bothersome hooks or catches are 
necessary to keep the board up, and no 
holes have to be made in the plaster wall, 
which is a great advantage from the view- 
point of both convenience and appear- 
ance.—WALLER C. HORNADAY. 


Coal 
Windows 








IN winDows where 
there is a chance of 
breakage, such as 
the small lights of 
glass in a coal win- 
dow, the use of 
woodenstrips in 
place of putty is 
often advisable. 
Beading sawed 
from old 
matched boards 
‘will serve the 
purpose, iftrued 
up a little with 
a plane. The 
strips should 
be as long as 
the inside 
measurements 
of the sash and 
mitered at the 
ends. They may 
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Strips replace putty 
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= The Shipshape Home 
(Continued from page 126) 


or may not be beveled, as preferred. 
Fasten them in place with %-in. long 
flat-head screws, either brass or iron, 
rather than with brads or small nails. 
If properly made and fitted, the strips 
should shrink very little. They will be 
found to save much time when the glass 
needs resetting.—R. C. T. 








: ANYONE who is 
Preventing troubled with water 
Back Flow backing up in the 

basement after a 











hard rain, will find useful a drainpipe cap 
made as shown. All that is needed are 
two cold rolled steel strips 3/16 in. thick, 
114 in. wide, and long enough so that they 
will fit snugly into the drainpipe after 
they have been bent until the distance 


RUBBER 





Expanding clamp allows rubber-covered 
wooden block to be screwed tightly over drain 


between them at the center, when in- 
serted as indicated, will be about 114 in. 
By placing the strips face to face on a 
14-in. stud, inserting them in the drain- 
pipe and screwing down on the upper 
nut, the fixture will be wedged firmly 
in place. The cap, which is simply a 
shaped wooden block faced with rubber, 
can then be tightened over the pipe by 
a wingnut.—J. M., Waukegan, IIl. 














Ir AN extra piece 

Spots on of wallpaper has 
Wallpaper been saved from the 
paperhanger’s 





scraps, it is not difficult to cover up a bad 
spot on the wall. Cut out a piece of the 
spare wallpaper slightly larger than the 
spot and quite irregular in shape. Then, 
with a safety-razor blade or a sharp pen- 
knife, shave away the back of the paper 
to form tapering edges. Paste on the 
patch and roll it smooth.—A. M. SMYTH, 
Germantown, Pa. 








gue VENEERED wooden 
Finishing | seats sold to replace 
Chair Seats broken chair seats 
may be finished to 
match the color of the chairs on which 
they are placed or in colors more suitable 
than the clear varnish. The finished side 
of the new seat is past staining a new 
color unless the varnish is removed, but 
the seat may be turned over and what 
was intended to be the under side may be 
made the upper. Trim the seat to the 
proper shape and size and bevel the edges 
so that they will not be uncomfortable. 
Then stain the raw wood surface any 
shade desired, fill with either white or 
orange shellac, sandpaper, give coats of 
varnish or wax, if desired, and tack care- 
fully in place with upholsterers’ tacks.— 
GEORGE E. BLACK, Greencastle, Ind. 























NO CHARGE FOR 
OUR OFFER: 22s. 
= INSTRUCTIONS. 


HAVE YOU AN IDEA? 
YOUR F. IRS T S TEP before disclosing an in- 


vention the inventor should write for = — ae 
bé 4 This should be 

Record of Invention”’ iene and wit. 
nessed and returned to us together 
with model or sketch and description 
of the invention for examination 
and instructions. No charge for the 
above information. 


Our Three Books Mailed 


Free to Inventors 


Our Illustrated Guide BOOK 


How to Obtain a Patent 


Contains full instructions regarding U.S, Patents, 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described, Articles on Assign- 
ment or SALE OF PATENTS, Patent Practice 
and Procedure, and Law Points for,inventors. 


Our Trade Mark Book 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding Trade- 
Marks and unfatr competition in trade. 


Our Foreign Book 


We have Direct Agencies in all Foreign Countries, 
We secure Foreign Patents in shortest time and 
lowest cost. 


Victor J. Evans & Co. 
VICTOR BULL DING 
di. Spee Adan NINTH. ST., NW., 
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Our}|Main Office, Victor Building, Opposite U. S. Patent Office, Washington, D.C. | 


WE REGARD A SATISFIED CLIENT 


As our best advertisement, and will furnish to anyone, upon request, lists of clients 
in any state for whom we have secured patents. 


Highest References—Prompt Attention—Reasonable Terms 




















New York. Offices Philadelphia Offices 


1007 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Bldg, 


WRITE TODAY: f 
Pittsburgh Offices 
Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg, 


VICTOR J. EVANS & CO. 
Coupon Main Offices: 760 Ninth Street, Washington, D.C. 














Patent Attorneys 
Gentlemen: Please send me FREE OF CHARGE your books as described above. 
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A“Vintage Smoke” 


The Major tells Joe Rivers what 
“‘tasty-smellfulness’’ really is 


Some time ago Mr. Joe Rivers, a con- 
firmed smoker of Edgeworth, defined 
the friend-making, friend-holding quality 
of Edgeworth as ‘“‘tasty-smellfulness.” 


In the following letter Major Edmund 
simplifies this description into one word, 
“‘houquet”—which Webster defines as 
“an aroma as of wine.” 


As a matter of fact most of us taste 
tobacco with our noses to a large extent. 


Dear Joe: LonDON 


Your letter about Edgeworth in the ‘Saturday 
Evening Post’’ for 24th November demands 
an answer, but I am 
afraid this effort of 
mine will not reach 
you in time to be of 
much use. Some quick- 
firing Yankee from 
Bangor, Maine, will be 
sure to barge in be- 
tween us. You have 
hit on something very 
appealing to the Eng- 
lishman. 

What you are. talk- 
ing about in your letter 
is ‘‘bouquet,’’ and 
Edgeworth is the 
only tobacco pos- 
sessing it, so far 
as I know. I 
tried them all, 
until William 
Forbes of Boston 
met me in Lu- 
cerne one day 
two years ago and 
heard me _ cursing 
the limpid Swiss 
air blue because I 
had a sore tongue. 
He told me about 
Edgeworth, and I 
went to the Post Office and wired London to 
send me out a sample. Since then—but you 
know the rest! 

Edgeworth doesn’t need any fine writing to 
explain it. The “bouquet” you mention varies, 
for it depends on what you have been eating, 
what you have been drinking, what the tem- 
“eee of your room is, whether your pipe has 

n preceded by a cigar, whether you have sold 
out your oil shares at a profit, and how you feel 
generally. 

If you write to Larus again make him pay you 
a royalty for your discovery (unless he saw it 
first), and tell him what this elusive beauty really 
is that has made him famous in two worlds. 

Yours faithfully, Joe, 
JAMES EDMUND. 



















We try to put into the blue tin a to- 
bacco that has the quality of friendliness. 


This quality may mean “comfort” to 
one man, “flavor” to another, ‘“‘tasty- 
smellfulness’’ to Mr. Rivers, and ‘“‘bou- 
quet” to Major Edmund. There may, 
indeed, be some doubt as to just what it 
is, but there can be no doubt whatever 
that a great many men recognize its 
presence. 


You may not find Edgeworth to your 
taste, and then again you may. It may 
prove to be just the right smoke for you 
as it has for so many others. 


At any rate we'll be glad to have you 
try it at our expense. Just write your 
name and address on a postcard and 
mail it to Larus & Brother Company, 59 
South 21st Street, Richmond, Va., and 
you will receive, postpaid, generous 
samples of both Edgeworth Plug Slice 
and Ready-Rubbed. If you care to write 
the name and address of your regular 
tobacco merchant the courtesy will be 
much appreciated. 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edge- 
worth, Larus & Brother Company will 
gladly send you prepaid by parcel post 
a one- or two-dozen carton of any size of 
Edgeworth Plug Slice or Ready-Rubbed 
for the same price you would pay the 
jobber. 








Stone Bird Bath Is Artistic 
Garden Ornament 
By Herbert C. Crocker 


O BUILD the artistic bird bath shown 
requires only a sack of cement, a 
bushel of sand, a little effort to gather 
some odd shaped field stones, and enough 
manual labor to put them together prop- 
erly. The places between the stones are 
filled with dirt, in which ferns are planted. 
Hundreds of birds visit the fountain dur- 
ing warm weather to get a drink or bath. 
After the feed and waste pipes are set, 

a circle is inscribed around the first to 








Built over an earthen mound, this attractive 
fountain requires little cement and stone 


indicate the outside dimension. A mound 
of dirt may then be built in the center to 
save all but the outer course of stone. 
This dirt also assists in holding moisture 
for the roots of the ferns. A portion of the 
dirt near the center of the mound is re- 
moved to allow the construction of the 
basin, which is made of cement and sand 
about 2 in. thick, and from 4 to 6 in. deep 
in the center. 

The waste pipe is set to maintain a 
depth of 3 or 4 in. of water. An old garden 
hose nozzle may be used to provide the 
spray. The overflow pipe may empty 
into a sewer, a cesspool or stone hole, or 
any convenient type of drainage may be 
provided. 





Pen for Drawing Heavy Letters 
Whittled from Wooden Stick 


| She totem a professional sign painter I 
learned the little trick illustrated of 
cutting a heavy lettering pen from a stick 
of soft wood. It can be whittled quickly 
with a penknife 
and the width 
can be regu- 
lated within 
reason to any 
size desired. 
When properly 
made the pen 
draws clear-cut 
lines of a uni- 
form width. 

In laying out large block letters, this 
sign painter used a method that may be 
new to some readers. He broke a piece of 
round blackboard chalk off the same 
length as the width of the letter stems, 
and then, holding the piece sideways, 
drew the letters in place with single 
strokes. This gave him at once the exact 
width of line required. When the lettering 
was properly spaced, he outlined the 
letters in pencil.—H. T. 


Lettering pen 
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CAN YOU 


think of a simple, practical idea 
that will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed Ricut 
Now. Your brainscan help. Send to- 
day for our great new book—‘*‘Inven- 
tions and Trade Marks, Their 
Protection and Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
too. A postal will do— 


It is free. 


We help our clients, 
without charge, to get 
the dollars out of their 
ideas—having facilities 
none others possess. 


PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an_ idea. 
Send for free sample 
copy. One year’s sub- 
scription 5 


Advice free. 


Don’t delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC. 


201 Patent Dept. 
WASHINGTON, D.C. Ps 


. 


















OFT 


BROS.& CO. fers - 


DIAMONDS WATCHES 
CASH or CREDIT 
SZ SEND FOR CATALOG 


Ay oy ,) Ss 
ferme A Over 2,000 bargains in Diamond-set 
" we Jewelry, Watches, ete. Sent 
am" m pee! for your FREE Examina on. 

talog explains everything. 


















718-K Solld white Gold, 17 i 
14-K Solid White Gold, ff $23:28 


High-Grade Railroad Watches 
HAMILTON No. 992. 21 Jewel 
Positions. Gold fille pideretncAdiusted $ 


ILLINOIS “*BUNN SPECIAL.”* 
to6 Positions, Gold filed 25-Veon Gece Adjusted $ 


ELGIN's LATEST RAYMOND. 21 J 
Runs 40 hours one winding. Gold filed: BS Agioet. § 55 5 


LOFT 1S S BROS. & CO. National Jewelers 


108 WN. State St., Chicago, ul. 
Stores in Leading Cities 
















BURN YOUR NAME ON TOOLS | 


Protect your festa 
from theft. Write peany name, engrave 
y design on tools ond metal wee 


electricity like writi 

en or pencil. ‘fom nplefe, ow outht 
3. repaid anywhere. Interest- 
ing descriptive circulars free. Write 
to-day. Agents wanted. 


Arkograf PenCo., 481-A East Couch St., Portland, Oregon 








PATENTS 


REGISTERED ppb ae SINCE 1905 
CHARLES W LOVETT SOD 206 LYNN HADS. 


EE BOOKLET 

















PATENTS 


TRADE-MARKS, COPYRIGHTS AND PATENT LITIGATION 
Write for advice and sighed 
tions how to proceed, costs, e 
Hand Book with illustrations of 100° Teochentcal 
Movements sent free on request. 
ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 
Successor to Fred G. Dieterich & Co. 
681A Ouray Bidg. WASHINGTON, D. C. 
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Modern Dining Alcoves 
(Continued from page 81) 


for both benches. The stretchers and back 
rail are doweled; the other rails are 
screwed to the legs. The screws are 
covered with small caps % by 34 by 244 
in., which are glued and braded in place to 
give the appearance of tenons projecting 
through. 

The seat back is merely a frame with 
ornamental panels. The top and bottom 
stiles are 14% by 4 in. by 4 ft. 4 in. and are 
plowed to take the panels. The rails are 
1% by 3% by 17% in. The panels are 
8% by 61% by 171% in., 14 being required. 
They are intended to be fastened together 
and cut all at once on a bandsaw, which is 
a very simple operation, but the home 
worker can prepare them with hand tools, 
if he wishes, or simplify the design in any 
way he pleases. In fact, plain panels 
would look very well and are often used 
in good work of this kind. 

Beneath the feet are placed small shoes, 
114 by 244 by 3 in. Twenty-four dowels 




















Fig. 4. A breakfast nook often gives addi- 
tional service as a children’s play corner 


34 in. in diameter and 2% in. long, as well 
as screws and glue, will be required. 

The table top is 1% by 2 ft. 6 in. by 
4 ft. 6 in., and the table stands the usual 
30 in. from the floor. The legs are 134 by 
134 by 2654 in. The base feet are 134 by 
2% by 20% in. 

The top cleats are 134 by 24% by 28 in. 
and the legs are notched to suit them, as 
indicated in Fig. 2. Each pair of legs is 
connected by two end rails % by 2% by 
12 in. Between each is placed a panel to 
match the seat panels, 4 by 4 by 94in. 
Between the upper end rails runs the 
table shelf, 7% by 11 in. by 3 ft. 1 in. Two 
stretchers % by 24 by 8 ft. 14 in. join the 
feet and brace the whole construction. 
Four feet shoes, 4% by 2% by 8 in., 36 
&%-in. dowels 21% in. long, screws, and 
glue are required also. 

In constructing the design shown in 
Figs. 3 and 4, fewer parts and less joinery 
are called for. Once the ends of the bench 
and table are prepared, the work is rela- 
tively simple. It is advisable to have 
these large pieces cut on a bandsaw at a 
mill or carpenter shop, but they can be 
prepared at the cost of a little time and 
effort with a compass saw and ordinary 
hand tools. 

(Continued on page 130 
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BR * @(o©. COPYRIGHTS 
| PROTECT YOUR IDEAS 


CLARENCE A.O BRIEN 





SUPREME COURT OF UNITED STATES, 
SUPREME COURT DISTRICT OF COLUMBIA, 


881 Security Savings & Com’l Bank Bldg., directly across street from U.S. Patent Office, Washington, D. C. 

















ENTS 


TRADE MARKS 






ANY NEW article, machine, design or improvement thereof, or any new 
combination of parts or improvements in any known article which increases its 
efficiency or usefulness, may be patented, if it involves invention. 


If You Have Any New Ideas 


which you feel are useful, practical and novel, take prompt action to protect 
your rights. If you have invented any new machine, or new combination of 
parts, or improvement, or any new design or process)s SEND DRAWING, 
MODEL OR DESCRIPTION of it for information as to procedure to secure 
protection. 


Write Today for Blank Form ‘Record of Invention’’ 


USE THE COUPON attached, and immediately upon its receipt I shall send 
ou this form to be returned to me with drawing, description or model of your 


idea; promptly upon receiving your idea I shall write you fully as to procedure 
and costs, 





SS b e ., 
DRAFTING and SPECIFICATION ROOM of CLARENCE A. O'BRIEN, Registered Patent Attorney, Washington, D. C. 


No Charge for Above Information 


All communications are held in strict confidence. My personal, careful and 
thorough attention is given to each case. I offer you efficient, reliable and prompt 
service—based upon practical experience. Highest references. 

WRITE TODAY for free book ‘“‘How to Obtain a Patent.’”? This book will 
— so valuable information, and it may save you much time and effort. Send for 
at e 

My practice is devoted exclusively to United States and Foreign Patents and 
Trade Marks. Write me freely, sally and with full confidence; it is very probable 
that I can help you. Write TODAY. 


REGISTERED PATENT ATTORNEY 


MEMBER OF THE BAR OF 


COURT OF APPEALS DISTRICT OF COLUMBIA 
UNITED STATES COURT OF CLAIMS 


Practice Confined to Patents and Trade Marks 


CLARENCE A. O’BRIEN, Registered Patent Attorney, 
Washington, D. C. 
881 Security Savings and Com’! Bank Bidg., directly 


F R E across street from U. S. Patent Office. 
Please send me your free booklet ‘‘How to Obtain a Patent” 
and blank form “Record of Invention” without any obligation 
on my part. 
or 


Important— Write 


print clearly ADDRESS .... 
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$95 an Hour! 

“Every hour I spent on my I. C. 8S. 

Course has been worth $95 to me! My 
position, my $5,000 a year income, my 
home, my family’s happiness—I owe it 
all to my spare-time training with 


the International Correspondence 
Schools!” 


Every mail brings letters from some 
of the thousands of I. C. S. students 
telling of promotions or increases in 
salary as the rewards of spare-time 
study. 


What are you doing with the hours 
after supper? Can you afford to let 
them slip by unimproved when you 
can easily make them mean so much? 
One hour a day spent with the I. C. S. 
will prepare you for the position you 
want in the work you like best. Yes, 
it will! Put it up to us to prove it. 
Mark and mail this coupon now! 


# INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7682-C, Scranton, Penna. 
Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 


BUSINESS TRAINING COURSES 


Business Management Salesmanship 

ndustrial M. t Advertising 
Personnel Organization Better Letters 
Traffic Management Show Card Lettering 
Business Law Stenography and Typing 
Banking and Banking Law Business English 
|Accountancy {including C.P.A.) 
Nicholson Cost Accounting 








Civil Service 
Railway Mail Clerk 
Cc School Subject 





Bookkeeping c ,] 
Private Secretary High School Subjects 
Spanish French Llustrating 


TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineering Architect 
Electric Lighting Blue Print Reading 
Mechanical Engineer Contractor and Builder 
|Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry 0 Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy O Mining Agriculture and Poultry 
Steam Engineering () Radio Mathematics 








Name 


Street 
Address 














RE Lis Tk du cabo a cbiectsalinbebediie nasbenegsvienecbsesceiseasenscoicsee 
Persons ‘residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, Limited, 


Montreal, Canada 
ica we give in- 
ventors, at lowest consistent charge, a 
service noted for results, evidenced by 
many well-known patents of extraordinary 
value. PATENT-SENSE, “the book for 
Inventors,”’ gives particulars and contains 
more information of real and vital impor- 
tance to you as an inventor, than any other 
publication. Free, by return mail. 


LACEY & LACEY 
748 F Street, (Established 1869) Washington, D. C. 


Ped “> 





As one of the 
oldest patent 








Modern Dining Alcoves 
(Continued from page 129) 


The ends of the benches are 14 by 18% 
in. by 3 ft. 8 in. If stock wide enough can- 
not be obtained, they will have to be 
glued up. By laying out one within the 
other on the board, they can be cut with- 
out much waste of material. The orna- 
mental openings are made with an ex- 
pansive bit in a hand brace, but if such a 
bit is not part of the builder’s tool equip- 
ment, openings of other shapes may be 
sawn out after holes are first bored for the 
point of the compass saw to enter. 

The seats are 114 by 17 in. by 4 ft. 334 
in. Underneath the front edge of each 
seat runs an apron % by 2% in. by 4 ft. 
33 in. A brace % by 4 in. by 4 ft. 334 in. 
holds the ends together at the bottom. 
The back is simply a large frame with a 
single panel of 5-ply veneered stock. The 
top stiles are 114 by 4 in. by 4 ft. 5% in. 
and the bottom stiles 1% by 5 in. by 4 ft. 
54 in.; the end rails are 11% by 44% by 19 
in. (really 18 in. between the shoulders, as 
the joint between the rails and stiles is a 
tongue-and-groove joint, doweled). The 
panels (one for each bench) are 3 in. by 
19 in. by 3 ft. 10in. The seats are carried 
on cleats 1% by 1% by 15 in. Twelve 
glue blocks % by % by 8 in., 24 %-in. 
dowels 2% in. long, screws, and glue also 
will be needed. 


Make All Measurements with Care 


The table top is 14% by 380 in. by 4 ft. 
6in.; the table ends are 1% by 16 by 29% 
in., and the shelf is % by 11 by 36% in. 
The cleats for the table top are 134 by 2 
by 28 in. The stretcher at the bottom is 
% by 4 by 36% in. Twelve dowels, 
screws, and glue‘also are needed. 

Properly made, either one of these 
dining alcoves will be well worth the most 
careful finishing. Sandpaper all the sur- 
faces perfectly smooth and then apply 
enamel undercoating and enamel, or 
stain and varnish to match the trim of the 
room. 

Working drawings for both designs, as 
well as complete bills of materials and full- 
size views of the important joints are con- 
tained in Home Workshop Blueprint, No. 
33, which will be sent to any reader for the 
nominal charge of 25 cents to cover the 
cost of blueprinting, handling, and mail- 
ing. Address Blueprint Service Depart- 
ment, POPULAR SCIENCE MONTHLY, 225 
West 39th Street, New York. 





Making a Cesspool Top 


ies MAKE a tight-fitting and strong 
cover for either a new cesspool or an 
old one being repaired, is a simple matter 
if an old dishpan is used asaform. Build 
up the sides until 
they surround the 
pan closely, as il- 
lustrated, and fill 
in around the pan 
with cement. Also 
fill the pan itself 





and bury a handle A dishpan is 
in the moist con- used as a form 
crete. When the 


cement is hard, remove the pan. The 
concrete slab then will plug the opening 
and make a perfect joint.—O. M. A. 


'CENDFOR Sin 


THIS FQRM~ 
DON’T LOSE YOUR RIGHTS 


TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form ‘‘EVIDENCE OF CON- 
CEPTION” to be signed and witnessed. A 

sample form together with printed instructions 
will show youjust how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and_Canada in thead- 
vancement of inventions. Our schedule of fees 
willbe found reasonable. ‘The form “Evidence 
of Conception,”’ sample, instructions relating 
to obtaining of patents and schedule of fees 
sent upon request. Ask for them,—a post card 
will do. 


274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms ‘Evidence of Conception.” 
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To the Man With an Idea fe 
I offer a most comprehensive, ex- [§ 
perienced, efficient service for his | 
prompt, legal protection and the 
development of his proposition. 
Send sketch, or model and description, 
for advice as to cost, search through 
prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 
out charge. 
My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 
any expense. 
Booklet of valuable information and form 


for properly disclosing your idea, free on 
request. Write today: 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington,D.C. 
2276-D ealwurths Building 
New York City 








PATENT LITIGATION 
PATENTS TRADEMARKS 
COPYRIGHTS 


Handbook of instructions, “How to Protect Your 
Inventive Ideas,” free on request. 
R. H. FRAVEL, Patent Attorney 
Formerly of the U. S. Patent Office Examining Cords. 
Room 207, Stewart Bldg., Washington, D. C. 


PATENTS 


L E HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 


Send drawing-or model for examination 
and report as to patentability 


WATSON E. COLEMAN, Patent Lawyer 
644 G Street N. W., Washington, D. C. 
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Emotions—The Fuel of Life 
(Continued from page 38) 


men always to be clean, neatly dressed, 
punctual, and respectful totheir employers 
were founded not alone on common sense, 
but on sound psychology, for the emo- 
tions of others are moved by the impres- 
sions that we make through our ap- 
pearance, voice, and demeanor. 

The most important of these, I should 
say, is demeanor. The man who is bad 
tempered and who shows it on trivial 
occasions, creates a bad impression—an 
impression that may influence his success 
and happiness throughout life. 

The difference between the successful 
man and the unsuccessful man is that the 
former does not betray his terror, his 
weariness or his defeat, but continues to 
fight, no matter what the odds against 
him. He achieves success by controlling 
his emotions. In doing so, he stirs the 
emotions of others, who cannot but ad- 
mire and respect his steadfastness and 
courage. 

There is an interesting term—“‘“‘psychic 
contagion”—that expresses the extra- 
ordinary power of strong emotion to pass 
from one person to another quite as 
disease spreads in an epidemic. ‘The 
psychology of the crowd” is another way 
of saying the same thing. 

A year or so ago at a baseball game in 
an Eastern city, I saw a typical American 
crowd suddenly become an unruly mob 
when an umpire made a decision un- 
favorable to the home team at an im- 
portant stage of the game. Bottles and 
other missiles began to rain on the field, 
and the roars of the angry spectators -were 
terrifying. 


What ‘‘Psychic Contagion’’ Will Do 


And yet the vast majority of the indi- 
viduals composing that crowd were 
decent and respectable members of 
society, law-abiding and orderly under 
normal conditions. Apart from a crowd, 
few of them probably ever would be 
angered to the point of attempting to 
assault another with a dangerous weapon. 
Yet so strong is the force of example, so 
fierce the power of emotion when aroused, 
that the most peaceful man in those 
stands probably approved the action of 
the ruffians who led the assault on the 
umpires and players. 

Under the stress of such emotion 
lynchings and similar violent outbreaks 
take place. Many of the men who make 
up a mob undoubtedly would condemn in 
cold blood the activities in which they 
take part while under the sway of emo- 
tional excitement. The fatal*panics that 
often accompany shipwrecks, fires, floods 
and similar disasters are due to the same 
sort of psychic contagion. 

On the other hand, serious panics and 
scenes of violence have been averted be- 
cause some one has possessed the coolness 
and courage to instill in a crowd some 
emotion other than the terror or rage 
which is actuating it. A most significant 
instance of this sort occurred during the 
war. A column of French soldiers was 
marching through a little town in the 


center of which was a large open square. | 


German gunners ten miles away had the 
(Continued on page 132) 
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PATENTS 


Seventy-eight Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
States. An experience of many years is at 
your disposal. If you have an invention 
which you wish to patent, send your sketches 
or model together with a description of your 
device, explaining its operation, and you will 
receive prompt, courteous attention. 


Write for our Handbook on 


PATENTS 


A full and complete booklet on Patents, Designs, 
Trade-Marks, Foreign Patents, Copyrights, Labels 
and Patent Office Practice with an explanation about 
our methods, terms, etc. 


All communications strictly confidential 





Keep in touch with the inventions of the world by reading 


SCIENTIFIC .AMERICAN 


The MONTHLY MAGAZINE with a special appeal 
to every man of inventive genius. Recent rulings of 
the Patent Office, descriptions of the latest patented 
inventions, legislation and court decisions affecting 
patents, are noted in this authoritative publication. 


MUNN & COMPANY 


‘ Patent Attorneys 
683 Woolworth Building, New York City 
Scientific American Bldg., Room 3, 625 F Street, Washington, D. C. 

801-D, Tower Building, Chicago, Ill. 
602 Hobart Bldg., San Francisco, Cal. 
































NVENTORS your ibe 
YOUR IDEAS 
Send for our Guide Book, HOW TO GE¥.A PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description of 
your invention and we will give pm-- = ----- nn anne oon meee 


our opinion as to its patentable 
nature. 


RANDOLPH & CO. | 
Dept. 130, Washington, D.C. 
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Why the Great 
Variation in 
Radio Results? 


AS you visit your radio { 


friends, notice the differ- 
ence in reception. Make up 
your mind when you hear 
clear, smooth tones from the 
loudspeaker that well designed 
transformers are responsible. 
Of course you wish this same 
quality from your own set. 
And Coto Amplifying Trans- 
formers will give you just what 
you want. 


Be Sure it’s a Coto! 


In Coto Compact Audio 
Frequency Amplifying Trans- 
former we offer you a 5 to l 
ratio trans- 
former of 
most effi- 
cient shell 
type. Rich 
in tone and 
volume. 
You can 
buy no bet- 
ter at any 
price. Type 
4000. $5. 

The Coto Special Audio 
Transformer of 3 to 1 ratio is 





a great value. Best of ma- ; 


terial throughout. Gives good 
— volume in 

all stages. 

A marvel, 

too, for re- 

flex circuits. 


Um Type 4500. | 


Py $2.50. 


Coto Tapped Radio Frequency 
Amplifying Transformer is the 
result of extensive experimen- 
tation in this field. Covers the 
entire range of broadcasting 
wave 
lengths. 


Type 
5000A 
$7.50. 


If your dealer fails you, 

please remind him that we 

will send samples of any 

Coto Radio Apparatus to 

established dealers on memo- 
randum. 


COTO.-COIL CO. 
87 Willard Ave., 
Providence, R. I. 


BRANCH OFFICES: 

Los Angeles, 329 Union League Bldg. 
Minneapolis, Geo. F. Darling, 705 Plymouth Bide. 
Atlanta, C. P. Atkinson, Atlanta Trust Co. Bldg. , 

Canada, Perkins Electric Co., 
Montreal, Toronto, Winnipeg. 

















Emotions—The Fuel of Life 
(Continued from page 131) 


range of the square, and were dropping 
shells into it at irregular intervals. The 
soldiers, of course, discovered this fact. 
Despite discipline, they feared to cross 
the square and sought to pass round the 
edges, thus creating confusion. 

A French general of very ample pro- 
portions ordered a large armchair to be 
placed in the middle of the square, and, 
with a light cane in his hand, settled him- 
self comfortably in the chair and joked 
with the soldiers as they marched by. 
Though the bursting of shells in the 
square continued, not a soldier flinched 
after the general had taken his station. 
Though inwardly they may have felt 
timorous, none would exhibit signs of fear. 

For, though cowardice and rage are 
contagious, so is courage. In fact, the 
better emotions seem to be transmitted 
more readily than evil emotions. We 
learned during the war that it does not 
need the rigid discipline of military life to 
produce morale. 


Learn to Control Emotion 


Such control and direction of emotions 
not only is possible but entirely useful. 
Much has been said in recent years of the 
evil effects of repressions of the feelings 
and emotions. All this, though, comes 
from a school of treatment of nervous 
diseases that has no meaning for ordinary, 
normal individuals. Persons whose minds 
are disturbed and who by heredity have 
tendencies to nervous manifestations 
sometimes may disturb their mental 
equilibrium by their exaggerated efforts 
to repress some of their tendencies. The 
great majority of mankind, however, is 
benefitted by habits of repression. 

Nurses, physicians, clergymen and 
others who attend the sick always have 
controlled their emotions. In fact, most 
sensible persons whose work has brought 
them into intimate contact with their 
fellow men have learned repression. 

Psychology is intensely practical. Its 
principles may be applied to the benefit 
of every one in the ordinary activities. 

As with our senses in the acquisition of 
knowledge, so with our emotions; they 
cut rapidly into the grooves of habit 
according to the use we make of them. 
Cultivation of our better emotions and 
repression of our less worthy ones—ruling 
our emotions rather than permitting them 
to rule us—these are the methods by 
which character is formed. 

There is no illusion in that expression, 
“the formation of character.’ For aman 
ean make himself ever so much better 
than he would naturally be, and in the 
same way can let himself become ever so 
much worse than he might be. It is all 
a question of guarding the emotions and 
seeing that they work for our benefit. 





Ho long are your legs? Did you 
know that the length of your 
limbs in proportion to the length of 
your body may, to an extent, be a 
measurement of your intelligence and 
your success in life? In next month’s 
issue Henry E. Garrett, Ph.D., of the 
Department of Psychology, Columbia 
University, will tell how you can apply 
these measurements. 
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True-Tone 


' Saxophone 


Easiest of all wind Instru- 
ments to play and one of the 
most beautiful. With the aid 
of the first three lessons, which 
are sent free (upon request) 
with each new saxophone, the 
scale can be mastered in an 
hour; in a few weeks you can 
be playing popular music. 

hall You can take your place in a 
ia band within 90 days, if you 
{ desire. Unrivalled for home entertain- 
,” ment, church, lodge or school. In big de- 
&” mand for orchestra dance music. 

J 4 You may order any, 

Free Trial Buescher Saxophone 
Cornet, Trumpet, Trombone or other Band or Orchestra 
Instrument and try it six days in your own home. Easy 
terms of payment may be arranged if preferred. Mention 
the instrument interested in and a complete catalog will 
be mailed free. 


Saxophone Book FREE We. bavc, prepared a 


very interesting book 
on the history and development of the Saxophone. It 
tells which saxophone takes. violin, ’cello and bass parts, 
and many other things you would like to know. Also 
illustrates first lesson. It is sent free on request. 


BUESCHER BAND INSTRUMENT CO. 
3159 BUESCHER BLOCK ELKHART, INDIANA 


Sax Invented the Saxophone 
Buescher Perfected It 


We Teach 
COMMERCIAL 


Meyer Both Gompany, the largest 
Commercial rganization in the 

Orld offers you an unusual opportunity for 
practical training, based upon twenty-three years 
of success. This nationally known organization 
each year produces and sells to advertisers over 
15,000 commercial drawings. Meyer Both in- 
struction is the difference between successful Fact 
and experimental theory This well paid profession equally 
open to men and women. Home study instruction. 


Get Facts Before You Enroll in Any School 


Ask the Advertising Manager of the leading news- 
papers in your city, anywhere in the United 
States, Canada, England or Australia about 

the Meyer Both Company—let them tell 
you about us. Write for our illustrated book 
telling about the success of our students—for 
one-half the cost of mailing—four cents in stamps. 


MEYER BOTH COMPANY 
Department of Art Instruction 
Michigan Ave. at 20th St., Dept. 35, CHICAGO, ILL. 


Note—To Art and Engraving Firms: Secure practi- 
artists among our graduates. Write us. 


Director Clyde Doerr 4 
and His Orchestra, /4 
makers of Victor 

Records Bes 











































Taking orders for New 
Serenola. Wonderful invention. 
Does more than machines _cost- 
ing many timesits price. Easily 
carried wi you anywhere. 
Built in, just like a suitcase. 
Fully guaranteed. 


= $50 TO $100 A WEEK 
Get ‘started at once. No ex- 
perience needed. We deliver 
and collect. Pay you every day. 
Work full or spare time. 

Write or wire us for terms and 








territory. 
PERRY-LUDLOW CO. 
S-2847 Dayton, Ohio 








Clear oe 
Skin. 
Your Skin Can Be Quickly Cleared of 
Pimples, Blackheads, Acne Eruptions on 
the face or body, Barbers Itch, Eczema, 
Enlarged Pores and Oily or Shiny Skin. 
FREE wee | today for my FREE Osa, 
EAR-TONE SKIN,” telling how 
cured myself after being affi 16 years. 
$1000 Cash nS. 1 can clear your skin of the above blemishes 


E.S. GIVENS, 153 Chemical Bidg., Kansas City, Mo. 








We Pay $9 a Day 
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Science Sees, Hears, 
Counts Atoms 
\. (Continued from page. 45) 


incandescent lamps that light your home, 
the arc lights on the street corners—these 
all perform their functions because electric 
current is flowing through them. And 
electric current, it has been shown, is 
simply the passage of electrons from one 
tiny atom to the next. 

If you will imagine a piece of copper 
wire as made up of a line of atoms, you 
can visualize how this operation takes 
place. Take a single electron from the 
last atom of the wire and add it to the 
first atom. You probably can picture the 
process best if you think of it as resem- 
bling one of the basketball relay games 
that children play. As soon as you’ve 
transferred that electron, the atoms all 
along the line immediately busy them- 
selves trying to get it back to place. The 
first atom hurls it back to the second, the 
second to the third and so on, each little 
atom seemingly intent upon keeping only 
its normal quota of electrons and no more. 

That is the way electric current flows. 
In some substances—copper, for example 
—the electrons seem to be less strongly 
attracted to their nuclei than in other 
substances. The atoms of copper pass 
electrons from one to the next very read- 
ily. And so copper is called a good con- 
ductor. In other substances, such as 
rubber and glass, the electrons are bound 
very tightly to their nuclei, and cannot be 
passed from atom to atom. These sub- 
stances are known as non-conductors or 
insulators. 


The Most Enormous Force Known 


The energy of atoms is the most enor- 
mous force that science ever has discov- 
ered. Since atoms are so infinitely small, 
this may seem incredible. Consider, 
though, the difference in destructive po- 
tentiality between a five-ton motor- 
truck, merely rolling along at a mile an 
hour, and a shell weighing less than 100 
pounds but traveling at a speed, say, of 
a thousand feet a second. If both the 
truck and the projectile were to strike a 
brick wall, you would not hesitate to pre- 
dict far different results. 

That, then, is the secret of the tre- 
mendous energy of the atom—its enor- 
mous velocity. That, too, is what has 
permitted scientists to study atoms and to 
photograph atoms. Sir Ernest Ruther- 
ford was the first to discover that the 
phenomenon called radioactivity was due 
to the fact that radioactive substances 
were throwing off free atoms. In the case 
of radium, he demonstrated that the 
emanations consisted of atoms of helium. 
That is to say, radium is constantly alter- 
ing its substance. It is an alchemy, a 
transmutation performed by the master 


| chemist, Nature, that in time will result 


in the transmutation of radium into lead. 

Rutherford discovered further that the 
splash of light from an atom cast off by a 
radioactive substance was visible against 
a fluorescent screen, and that its path in 
the air was outlined by condensation of 
the water drops it left in its wake. These 
phenomena permitted the movements of 

(Continued on page 134) 
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ct Jewels 

Adjusted to Positions 

Adjusted to Temperature 
Adjusted to Isochronism 
Adjusted to the Second 

5 Year Gold Strata Case 

our choice of Dials Sg 


ontgomery R. R. Dia 
New Thin Models. All Sizes. 


Ul 


HILE other watch dealers are rais- 

W ing their prices, asking you for 
larger monthly payments, and mak- 

ing payment terms harder for you to meet, 
we are offering you our new model Santa 
Fe Special, no advance in price, no money 
down, easier terms and smaller monthly 
payments. We realize the war is over and 
in order to double our business we MUST 
give you pre-war inducements, better 
prices, easier terms, and smaller payments. 


Send No Money Without one 


penny of ad- 
vance payment let us place in your hands 
to see, to examine, to inspect, to admire, 
to approve a real masterpiece in watch 
creation. Our determination to this year 
double our sales of the world famous 
Santa Fe Special and Bunn Special 
Watches prompts this matchless offer. 


Ladies’ Wrist Watch—New Elite 
This Artistic, dependable Ladies’ Wrist 
Watch, fitted with genuine Illinois Spring- 
field movement. A perfect timepiece. Beau- 
tifuk 14 Karat white or green solid gold case. 
Many designs—Ask for New Watch Book 
showing New Elite case designs in_ color. 
Watch sent on approval and sold on payments 


Page 12 of Our Watch Book Is of 
Special Interest to You! 



















Ask for our Watch Book free—then select * 


the watch you would like to see, either 
the famous Santa Fe Special or the 6-posi- 
tion Bunn Special, and let us explain our 
easy payment plan and send the watch, 
express prepaid, for you to examine. No 
money down. 


REMEMBER—No money down—easy pay- 
ments buys a master timepiece—a 21- 


Jewel guaranteed for a lifetime at about] 


half the price you pay for a similar watch 
of other makes, No money down, A won- 
derful offer. 


SANTA FE WATCH COMPANY 
480 Thomas Bldg. Topeka, Kansas 
“Home of the Great Santa Fe Railway” 
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CATALOG "<3 


LATEST REFLEX AND NEUTRODYNE CIRCUITS 


EVERYTHING IN RADIO 


One of the largest complete stocks in the 
world. 40 diagrams of latest Hookups. 


DEALERS ALL OVER THE U.S. 


Making big profits handling our supplies, 24-hour 
i order received. 


service, Goods shipped same day 


Mf 


WHOLESALE RADIO DISTRIBUTORS 
Dept.B 6W. 14th St. Kansas City, Mo. 





As a mouthwash—Germ-de- 
stroying, cleansing, and refreshing. 
As a gargle—Soothes and re- 
lieves an irritated or sore throat. 
With a dentifrice—Gets at 
crevice-hidden fermentation. 
With a shampoo— Destroys 
dandruff germs; stimulates scalp. 
After shaving—A delightful, 
first aid, antiseptic dilute lotion. 
All druggists’, $1.25 or id. 
7 al trial - tg waa 










W. F. YOUNG, INc. 
350 Lyman St. Springfield,Mass. 
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Science Sees, Hears, 
Counts Atoms r Wore 
(Continued from page 133) pric wood, Kominaten, 0 Oliver 
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atoms to be photographed, and also led to *2 and it sy ) ours | poe wy 
the invention by Madame Curie of the Gnidhed brend new. CUARANTEED FED for tel ; . com! 
machine that makes atoms audible. shows tc eetual machines in full color colorg. Get our direct-to-yon easy are iA 
Scientists believe they can demonstrate | Intemational Typewriter Exch., 171 N. State St., Dept. 4-49, Chicago ane 
the form in which atoms group themselves tion: 
in various substances by observing the R with 
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crystalline formation is a triangle, say, or qua 
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be controlled. Methods of disturbing the 
electrons have been found, but the dis- Squab Book FR FE forl 
ruption of the nuclei requires greater ™ Squabs selling at highest prices ever known, thr 
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around looking for a- fight. But I do believe you ae 
should be alert and, when the time comes, be pre- energy that would be made available by 
pared to beat the other fellow to the punch. 





| effecting the transmutation of various | 
substances, and its magnitude defies 
description. If you were to take a sheet 
of paper the size of this magazine page 
and cover it completely with the smallest 
figures you could write, the resulting 
figure would not begin to express in ERIE FIXTURE SUPPLY CO. 
tons the amount of energy that would Desk A, Erie, Pa. tk 
to released by the transmutation of the ki 


carbon in a single ton of coal! The | BUCHSTEIN’S FIBRE LIMB u 


amount of energy liberated by the trans- soothing to your stump— ay 


“LIGHTING FIXTURES” 2 


Ready to hang. wi 
Direct from manufacturers. 
Completely wired including 
glassware. 
Send for Catalogue No. 24 and 
Dealers’ proposition. 


THE WISE MAN 


Some men never pay any attention to the con- 
dition of their house till it begins to fall on their head. 
Others watch for the first sign of a crack and imme- 
diately have it put in condition. How about the 
house you live in—your body? Are you going to let it 
clog up and waste away until you suddenly realize 
you have tuberculosis or some other dreadful, incur- 
able disease? Get wise! Check up on yourself! Put 
your body in shape and keep it so. 

An apple is no good unless you eat it. Let it lie, 
and it will rot away. Let your muscles lie idle and 
they will waste away, but use your muscles and you 
have more muscle to use. 


“THE MUSCLE BUILDER’”’ 


That's what they call me. I don’t claim to cure dis- 
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Then he learned how to make fire, and 
from that day his progress dates. 
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Adventures in Home 
Ownership 
(Continued from page 72) 


“What have bed springs to do with a 
comfortable night’s sleep?” I laughed. 
“If the springs give way, you go down 
with them, don’t you? And if founda- 
tions settle, the walls and floors settle 
with them; and when the walls settle, the 
plaster cracks. In this house, too, the 
cracking has been aggravated by inade- 
quate underpinning. See the sag in that 
floor beam just at the base of a partition? 
That means more cracks.” 

And so I pointed out other glaring de- 
fects—the lack of sufficient supporting 
posts, slovenly bracing, and careless work- 
manship. 

We trudged up the stairs for a rather 
forlorn visit to the second floor. Here were 
three delightful bedrooms, each with a 
spacious closet, and a tiled bath equipped 
with excellent porcelain plumbing. All 
opened into a small, but adequate hall. 
Yet at first glance we saw that the cheeri- 
ness of each room was marred by ugly 
stains on the plaster, usually near a win- 
dow. They were stains from leaking 
water, evidence of shoddy construction of 
the roof, exterior walls or window frames. 
One door, we found, would not close be- 
cause the frame of the house had sagged. 

By this time I saw that Marion’s first 
bright hopes had gone glimmering. 

“It’s a shame,” Jim muttered. 

“T agree,”’ I echoed. ‘‘Here is an unusu- 
ally attractive house, equipped with 
every modern comfort, all ruined by poor 
workmanship.” 


We Visit an Old House 


“What about buying an old house—one 
that people have lived in long enough to 
know that it is well built—and fixing it 
up?” asked Marion when we were seated 
again in the car. 

“That all depends,” I replied. “I have 
seen the most wonderful homes created by 
remodeling an old house. It’s a fact that 
some houses built before the war are better 
built than is the rule today. Sometimes 
they ean be bought for less than it would 
cost to duplicate them now.” 

“Here’s an old house on the list,” 
volunteered Marion. ‘“Let’s look at 
“.” 

Arriving at the listed address, we found 
a deserted residence that evidently once 
had been the pride of a fastidious owner. 
It was set far back from the street, high 
upon an immense lot that held half a 
dozen beautiful shade trees. What once 
had been a. well-groomed lawn, bordered 
by a handsome stone wall, now was a 
tangled mass of long grass and weeds. 

A closer inspection revealed that first of 
all, the house would need a new coat of 
paint. The cedar shingles of the roof were 
curled and broken. That would mean a 
new roof. The floor and pillars of the 
porch were rotted away in places. That 
might mean a new porch, or at least ex- 
tensive repairs. Inside, the wall-paper 
was faded and torn, the woodwork was 
marred and dingy, and in places the 
plaster was broken. That would mean 
new decoration throughout, and some re- 

(Continued on page 136) 


TS Primary purpose of a 
trade name is to identify a 

roduct or firm in the mind of the 

uyer. Ask the next Radio en- 
thusiast you meet to state one of 
the best known names identified 
with Radio and he will say: 
“Cunningham.” 

The presence of the word ‘‘Cun- 
ningham” on Radio Tubes tells 
the character and quality of this 


of your 
Cunningham Radio Tuben% stand- 
ard for all makes of receiving 
sets, built by one of the world’s 
lafgest manufacturers with un- 
limited resources, are the product 
of years of manufacturing ex- 
perience and the creative genius 
of the engineers of the great 
scientific organization, the Re- 
search Laboratory of the General 
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Home Protection 


ASTRA 
Automatic 


will cost little 






Nearly every man wants a gun in the 
house—he feels better able to protect 
his family. We are able to offer these 
Genuine Astra guns at special prices 
because we bought before recent tariff 
raises became effective. Really fine guns, beautifully 
finished, hard hitting. Use standard ammunition. Order 
direct from U. S. importers. 


$7 715 35 calibre—7 shot—C. O. Q. Automatic. 
8.96 25 calibre—7 shot—Astra Automatic. 
9.96 25 calibre Astra with triple safety. 
10.96 32 calibre—10-shot Astra, extra magazine, 
16.95 32-20 and 38 cal. swing-out cyl. revolvers. 


We guarantee every gun against defective work- 
iD: brand new; of Drop Forged Stee! Through- 
out. efore be uying any weapon INSIST on ha 
guarantee. SEND NO MONEY 
wish. State model desired—pay postman on delivery 
lus postage. Satisfaction guaranteed or money re= 
Finded. Write for new firearms catalogue. 


CALIFORNIA TRADING CO. 
Dept. 14, Terminal Bidg., Los Angeles, Cal. 









and You ee oe 


After Your FIRST LESSON You 
Will Play a Complete Selec- 
tion. We Guarantee That-- 

Our method is so simple, interesting 
and appealing that ae begin i in a 
first lesson to learn the 
waiian Folk Song‘ "ALOHA", Think 
how happy you will be when you 
—- your friends by playing 





YOU TOO CAN PLAY THE 


HAWAIIAN GUITAR - 


JUST AS FHE HAWAIIANS po! 


PLAY ALL THE LATEST HITS F di 


famous 


the fascinating Hawaiian 


Only Four Motions 
por 


La eh thatashort re berodet pre f praction imp peoarey tezlcasons will hav: includes yas 


is aod ty rot eweet muss 1 — Complete ae of 
tar, Recessary p’ 
“ Previous enetans 


ag 
if you never read a musical no in your | life--it haven’teven the 


mowiedon i fick itivel Seage zoe 
i icuaeiairericiaatoee Be Bont be Jost a stan 
en vo" 
Over 40,000 
Just Mail a Post 


Card for Details 
eevee tie: Tamineresiad = A 5 R Er 
but do it today. 


instrument, 





First Hawaiian pepo meta oo A Beautiful 
"dway 


Hawaiian 
Guitar 


Special courses on 
Bae Ue Ban- 
lele 

and Ukulele. 
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UR 2LIIZER 
















his into 
the hands of his eldest son, and for 
down 


In every Warlitzer instra- 

ment vou will find a quality 

a character, could not 

from mere excellence 

manufac’ ° 

of these seven 

| generations of music 
craftsmanship. 


Warlitzer Instrum PT 
in your 
Own Home 


OU may now have any 
Wurlitzer instrument 

for a week’s free trial in 
your own home. Examine 
the instrument, show it to 
your friends, play it as much 
as you wish. No obligation 
to buy — no expense for the 
trial. We make this liberal 
offer because we want you to 
see for yourself the superior 
quality of Wurlitzer instru- 
ments, the result of 200 
ears’ experience in musical 
instrument building. 
Artists of the hi 








a to the amateur as well 
as the professional. 


Easy Payments 


If you decide to buy after the 
week's ae trial, payments are 


enna, a acce: es, sir ieen: 

3 etc. — everything 
at practically the cos 

instrument alone. 


Send for 








The grea’ musical catal log 
ever oroblished 1 Over 3, 
— every known ‘in- 
— described and illus- 
+ many of them shown 
in i fell cokes, Gives you 


of Pree Tr iat, Easy Pa d all d i . 
plan t FREE no 
ieee. 


Send this Coupon 








THE RUDOLPH WURLITZER CO., Dept. 1784 


120 W. 42nd St., New York Eee. Cincinnati 
ee Ave.,Chicage 250 Stockton St., San Francisco 
ere en. ontety Seep of é uey known en an pe = 


how I may try any instrument in my own h: and 
or itin emall monthly sums, No obligation 4 ao wai 


Name 
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Adventures in Home 


Ownership 
(Continued from page 135) 


plastering. The kitchen and bathroom 
fixtures were old fashioned and inclosed in 
woodwork where they could not be kept 
clean easily. The fixtures themselves 
were stained and chipped, and showed 


signs of developing unsanitary leaks. | 


Probably they would have to be replaced. 

“Well, what do you think of it?” asked 
Jim when we had completed a tour of in- 
pection. 

“I think it’s a first-class house, and I 
wish more were being built like it now,’ I 
told him. “But here’s the question: 
Would it be worth the cost of repairs to 
you? Let’s figure it out. 

“The listed price is $8500, isn’t it? 
That’s cheap, considering the size of the 
place. From what I have seen I should 
estimate that painting and repairs would 
cost at least $1500 at the lowest possible 
figure. That would bring the price to 
$10,000. Then figure in a new heating 
plant and bathroom and modern kitchen 
fixtures—a good $1000 more, not to men- 
tion incidental improvements. 


Is the House Worth the Expense? 


“Now the question is this: Could you 
buy a new house for $11,000 or $12,000 
that would give you better all around 
service and satisfaction than this old one 
remodeled? Remember, you’ve got to 
consider your home as an investment, 
with an eye to the resale value, just as 
you would in buying an automobile. 
That’s why it always pays to have a home 
that somebody else will like as well as you 
do. In anew house, you look for evidence 
of faulty materials and workmanship. In 
an old house you consider the condition 
of the building in comparison with its age. 
Is this house worth the cost and trouble?’ 

We all agreed it was not. And so we set 
out again in our quest for a home. 

In the next four or five places we visited 
we found the question of location to be 
one of the chief obstacles, aside from other 
considerations. One house was in an ob- 
jectionable, deteriorating neighborhood— 
a vitally important drawback where there 
are small children in the family. Another 
was too far distant from railroad and 
street-cars. Still another faced on a high- 
way where automobile and street-car 
traffic was exceptionally heavy. A fourth 
was too far removed from schools and 
from fire and police protection. A fifth 
was unpleasantly near stores and public 
garages. In each case the property 
seemed destined to deteriorate, rather 
than to increase in value. 

But at last, after a day of disappoint- 
ments, our search apparently was to be 
rewarded. As we drew up before a 
sturdy Dutch colonial cottage, in a 
neighborhood of moderately small, but 
distinctive new homes, we seemed to feel 
instinctively that this was to be the house. 
Of frame construction, it stood comfort- 
ably back from the street on a 75-foot lot 
of apparently firm, well drained soil 
sloping away from the house. At the 
front was a fine old shade tree. 

“This looks like the real stuff—it looks 

(Continued on page 137) 


Pour. this liquid into 
your radiator. It detects 
leaks in the auto cooling 
system—mends them at {| 
Once and permanently. 


Keep it there to seal new |/!riaew 


leaks as they occur. A can 

ortwoa year willdo. Thus 

Save the high cost and incon. 
venience of repairs. 
Guaranteed, never to clog or 
injure. 50c and 75c a can, at 
auto supply or hardware stores— 
Satisfaction, or money back, 
Booklet free, on request. 





Wan GS 
‘ AUTO POLISH “72° 














“DON'T SHOUT” 










less and harmless. 
sand sold. Write for booklet 


“T hear you. Ican hear now as 
well as anybody. ‘HOW? 
With THE MORLEY 
PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
I hadthem in, myself, only 
that I hear all right.” 


DEAF 


is to the ears what 
glasses are to the 
eyes. Invisible, 
comfortable, weight- 
Anyone can saijuss ft. 

t and testimon 


The Morley Phone for the 






Over one hundred thoa- 
ials. 


THE MORLEY CO., Dept. 797, 10S. 18th Street, Philadelphia 
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S TELY FREE 
Rush agsouur address for Free 


bir ye SALES CORPORATION 
Broadway. pt. 8 


> N. Y.C. 





stove 
in YP steps. Costs one 
cent for 3 hours use. No attach- 


re time. No experience needed. No 
New imply take orders. We deliver and col- 
co Bed nog paid same da’ take orders. Send for 
exclusive territory and FREE O) 
THE AKRON LAMP CO., 444 


New invention now makes fron- 
ing easy in every home. 


Ends hot 
ry. Cutsironing time 
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a Day 
Pays for 
this 
Beautiful 
Rocker 


Over 1000 other bargains. Furniture, Rugs, Lamps, Sil- 
ver, China, Blankets,Stoves,etc. Save big money at our 
Factory-to-Family prices. Pay as little as $3 down; up to 
a year and ahalf to pay balance. Get all your Furnishings 
at once—pay as youuse. Thousands buying this new way. 


Big Catalog FREE 


New Spring ‘‘Larkin Book of Better 
Homes.’ Shows everything for parlor, 
eect <5 een bedroom, kitchen. 

argain ces on famous Symphonola 
Phonographs. Also Symphonic Pianos, 
Player-Pianos in genuine Mahogany, Wal- 
nut, Fumed Oak. Free trial. Up to 4 
years to pay. Satisfaction or money back. 
Check below article interested in, 


C Home Furnishings 
Pianos or Players 
O Phonographs 


Cut out thisadv.—write TO-DAY 
for FREE Book. 


Ltthttt Co tue. 
Dept. 440, BUFFALO, N. Y. 
Peoria, Ill. Chicago, Ill 4 






































































BRUSHES 


Vulcan Rubber Cemented 
Shaving Brushes 
True friends of shavers and 


razors. Easy shaves and 
smooth ekins, Bristles, hair 
and handles never part come 
pany. Held with pure rubber 
izedashardasgranite. 
Sterilizedcompletely, sealed 
singly in packages. Infection 
cannot come from them. 


Send for Illustrated Literature 


John L. Whiting-J. J. Adams Co. 
Boston, U.S.A. 
Brush Manufacturers for Over! 14 
Years and the Largest in the World 












We ntee all other cars nearly 
double present mileage, power and 
flexibility, make hills on high formerly 
difficult on low. Models for any car, 

© truck,™ tractor, marine orstationary engine. Makes 
old cars eter than new. See wonderful mileage guaran- 

other cars, 

sf ..34 mi. | Reo ...24 mi. } Chevrolet .32 mi. 
Buick 4. .30 mi. | Chal’rs.23 mi. | Maxwl (25) .30 mi. 
Buick 6. .24 mi. | Olds. 6 .23 mi. | Nash 6..... 23 mi. 
Hudson .20 mi. | Paige 6.20 mi. | Lincoln 8..17 mi. 
Hupp ...25 mi. | Oakl’d6.24 mi. StdbkrLt6.23 mi. 
Dodge. ..28 mi. } Overl’d4 32 mi. Cole8..... 17 mi, 
If your car is not mentioned here send name and model for 
particulars and our guarantee on it. AGENTS WANTED. 


SENT ON 30 DAYS’ FREE TRIAL 

You can drive any car in heaviest traffic without shifting 
gears. Starts off on high in any weather without —- 
or heating—no jerking or choking. No more foul spar 

plugs or carbon in cylinders. No leaking of gas into crank 
case. Try it 30 days on our guarantee of money back if 
not entirely satisfied. No strings to our guarantee. 
YOU ARE THE JUDGE. Anyone who can handle a 
wrench can attach i No boring of new hoies or changing of operat- 


i i" 'e 
Me eYAIR-FRICTION CARBURETOR CO. 
288 Raymond Bidg. Dayton, Ohio, U. S. A. 








, Adventures in‘ Home 
Ownership 
(Continued from page 136) 


like home,’’ was Jim’s comment as we 
entered. And that probably described 
the dwelling better than any other words. 
It possessed most of the advantages of the 
first house of our acquaintance, without 
any of the defects. More important, it 
immediately imparted. the impression of 
solid durability in contrast to the flimsy 
showiness we had discovered in the other. 

A wide, inviting porch extended across 
the front. From there, through a small 
hall we found ourselves in a living-room 
the length of the house—Marion’s coveted 
living-room and fireplace all over again. 
But this time the walls were solid and the 
hardwood floor was level and even as a 
skating rink. Built-in bookcases gave 
added charm to the Dutch fireplace. 

Marion’s spirits rose as quickly as they 
had fallen. But she was taking no chances 
of having them dashed a second time. 

“I’m going down to the cellar the very 
first thing,’’ she announced. And she was 
gone. 


An Electrical Home 


“Dry as a bone,” she reported. “You 
men can come and see for yourselves. 
And do you know what I discovered? 
There’s a clothes chute to the laundry. 
Then in the basement and in the kitchen 
there are lots and lots of electric wall 
plugs everywhere, for the washing ma- 
chine, the iron, the dishwashing machine, 
the toaster—and everything! 

“Won’t it be fun—just to plug in and 
let the machines do the work! See, here 
are more plugs in the living-room for our 
lamps and our tea parties.” 

“Rave on, young woman,” broke in 
Jim tolerantly. “How about the kitchen 
breakfast nook and the built-in kitchen 
cabinet?” 

“They’re minus, but that doesn’t make 
any difference. You always carry your 
breakfast to the train in your hand, any- 
way. And besides, we have a kitchen 
cabinet of our own that we can move here 
and use perfectly well.’ 

But she was gone again—this time up- 
stairs. 

“Come quick, both of you!’’ we heard 
her calling a minute later. 

We met her at the head of the stairs. 
She was radiant. 

“The grandest sleeping porch you ever 
saw,” she was saying. “Just like a fourth 
bedroom all the year round.” 

We stood in admiration before this 
latest of attractions, when Jim suddenly 
and rudely shattered a blissful silence. 

‘“‘Now listen here. All this is great. 
But the insignificant question now arises 
—what does it cost and just how are we 
going to pay for it? You know we weren’t 
to go above $8500 or $9000 at the most.” 

Marion’s hands dropped limply. 

“Jim, I never thought of that!” 

She fumbled in her bag for the crumpled 
slip of paper, unfolded it, and read down 
the list— 

“Tt’s ten thousand dollars!” 





Read, in next month’s issue, how Jim 
and Marion financed their new home. 
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The Opinion of 





1,000 Others 


To find out what influences ambitious men 
and women to enroll with the American 
School, an advertising agency -sent. out a 
questionnaire to one thousand names, taken 
at random from our student rolls. The answers 
to threé of these questions show very ‘clearly 
how our School is regarded by our students, 
both before and after enrolling. 


Why Students Inquired About 
Our Courses 

31.5% wrote only to the American School, be- 
cause our advertisements impressed them more 
favorably than the advertisements of other home 
study schools. . 

27.0% had heard of the American School before. 

23.7% answered several home study school ad- 
vertisements, so they could select the best. 

15.1% were recommended to our school by a 
friend or acquaintance who had taken one of our 
courses. 

2.7% inquired for various other reasons. 


Why Students Considered Taking 
a Course With Us . 


37.4% wanted to qualify for better positions. 

33°50 wanted assistance in their present work. 

20 7%, wanted more information on the subject 
for which they enrolled. 

.2% wanted to prepare for college entrance 

examinations. 

7.4% wanted to “brush up” on subjects previ- 
ously studied. 

8% enrolled for various other purposes. 


What Students Really Think 
About Our Courses 


97.2% say our courses are ‘‘Good.” 

1.4% say our courses are ony, Faire 

1.4% say our courses are “Not what they ex- 
pected.” . 


When you take the average opinion of 1,000 
people, selected at random, about some one t . 
you will get a definite idea as to the worth of the 
thing. e average opinion of these 1,000 le 
is that our courses are O. K. Do you need further 

roof? If you want to get ahead and are consider- 
ing a course of ractions training, you will find that 
the American School is the best place to get that 
training. From us you will get the best grade of 
training at the lowest 
cost. And further— 








Our 
Money-Back 
Guarantee 
Protects You 


You cannot lose 
when you enroll with 
us. If after you have 
finished your course — ~~ 

ou are not absolute- 
y satisfied, if you do 
not believe that the 
training we gave you 





American School 


. The American School is 
will help you to get | not a money-making cor- 


ahead, just write us § poration, but like resident 
and we will refund to | schools and colleges, 
you every cent you | chartered strictly as an 
paid us, Mark the ] ‘‘Educational Institution, 
coupon, Your re- § not for profit.” 
quest for information ore than 200 famous 
puts you under no j engineers educators 
rey ae eee the ar in- 
struction pers for our 
BOTHER YOU. students. > 
For overa quarter of a 


° century, Big Engineers, 
American Educators and Business 
Men have recommended 

School the American School. The 
know that our lo - 
Dept. G- 478 ence as an educational in- 


stitution guarantees better 
_Drexel Ave. and | training at less cost than 
58th St. can be given by any school 

t. 


Chicago, U. S. A. conducted for pro! 











COURSES TAUGHT 


American School, 
G.475. Drexel Ave.& 58th St., Chicago. 


Gentlemen: Please send me full information on the 
subject checked. It is understood that this request 
places me under no obligation and that no agents 
will bother me. 

. Architect . Lawyer 
.- Building Contractor or ..Machine Shop Practice 

Carpenter .Photoplay Writer 
.-Automobile Engineer -Mechanical Engineer 
.-Automobile Repairman ..Shop Superintendent 
. -Civil Engineer -Employment Manager 
» Severin Manager -Steam Engineer 
.- Business Manager “Foremanch 
. Financial Manager 
--Sales Manager 
. Cert. Pub. Accountant 
.- Accountant & Auditor 
. -Bookkeeper 
..Draftsman & Designer 
. -Electrical Engineer 
. General Education 


.- Telegraph Engineer 
ee High bam 0 meee 
.Fire Insurance rt 
. Wireless- Radio 
.- Business Law 

. Undecided 


.-Personal Analysis 

Name..... Ccccccccce Ce cccccccccccevccccs eoeees 
PNT is 0 chu ceteedadiehesedudegeny eeccccccce 
Occupatiot...ccccccc-ccccece 
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Down goes the price ! ! 


Boxinc 46/7 & 
Jiu -Jitsu WAS 
Wrestling 


$5.00 C 

Think of it! For only $1.67 plus ac- 
tual postage you can now have the 
famous Marshall Stillman Course—the same 
$5.00 course by which Marshall Stillman has 
taught boxing, jiu-jitsu and wrestling to 
over 40,000 men! You can have it on ten-day 
trial—send no money. 

Over eighty complete lessons—six volumes, hun- 
dreds of pages and over two hundred illustrations— 
all for $1.67, or less than three cents a lesson! 

Marshall Stillman teaches you right in your own 
home. You learn all the fundamentals of boxing 
and the blows and guards used by the topnotchers— 
the Benny Leonard Triple, the Jack Dempsey 


— mee a eee ome COUPON & em es an wew 1 
Devt, 2 STILLMAN ASSOCIATION 


East 42nd St., N. Y. 

You may pha me on approval the Marshall Sillman 
Course. I will deposit 67c (plus the actual postage) 
with the postman, with the understanding that if, after 
ten days, I wish to return the course I may do so and 
my money will be instantly refunded. If I keep the 
course, I am simply to send you $1.00 in final payment. 









eee meme eee eee ewe were ee eee eee eee seen == 


Note—Canad foreign ord be accompanied by engl 
» alk, U. 8. ony subject to aeeaey Ge if not Gntirely satis 


POPULAR SCIENCE MONTHLY 






Triple, the Fitzsimmons Shift, etc. All the secrets 
of the ring, all the fine points of feinting, ducking, 
clinching, breaking ground, judging distance and 
timing—including three lively rounds of Shadow 
Boxing to develop speed and confidence. In short, 
you will become a good boxer in quick time—able 
to box rings around that ‘fellow who thinks he 
knows it all’’—and for only $1.67. 

In Jiu-Jitsu you will learn how to disarm an oppo- 
nent, how to break a stranglehold, etc., and, in 
Wrestling, the Gotch Toe Hold, Stecher Scissor 
Hold, the Head-Lock, etc. 

With the course you get a Free History of Sixty- 

nine Famous Boxers, with their pictures and “‘in- 
side”’ stories about them. 
Send no money—Simply fill in and mail the coupon. 
When you have the course in your hands, —— 67c 
(plus the actual postage) with the postman hen ex- 
amine the course for ten days—try it thoroughly. At the 
end of ten days either send us the small balance of $1.00 in 
final payment or return the course, and we'll send your 
deposit back. 


MARSHALL STILLMAN ASSOCIATION 
Dept. 1124-D, 50 East 42nd St., New York 











UNDERWOOD 


oo down, om oe ile, quauine 
me Shipman Ward aa 
wood in your home. when 


ayments, or if convenient, pay ro 
way you get the —_ 8 
typewriter at a big cash saving. 


WHY PAY RENTAL? 


Think-of it! You little more than ren 
end the machine is years! T= 












which are being made sold 
Company The only di Heats 


Shipman-W: ‘machines are p RE 
are rebuilt like new by e You can’t tel 
them from brand new mac! mes. Visible —— 





times. ANDARD 
BOARD. Two color ribbon, back spacer, stencil de- 
vice, autcmatic ribbon reverse, tabulator, etc. 


TEN DAYS’ FREE TRIAL 
ae Yo. must be hatinfed on or the entire tranee 
‘Dig ilastrated catalog and fall Get 











= "FREE TRIAL COUPON«== 


LS 4 ak Emporium 
PMAN-WARD MIG. 
2144 Shipman Bldg., CHICAGO 


i Send by return mail Bargain Offer No. 2144 : 
i of a Standard Visible Writing Underwood. é 
This is not an order and does not obligate 

me to buy. 
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a PROeIT 
Genuine Gold Leaf Letters 
GUARANTEED TO NEVER TARNISH 


For store fronts, 
office windows, Bank 
windows, Office 


Doors, Panels, Board 


Signs, Trucks, Auto- 
mobiles and Glass 
Signs of all kinds. 
Anyone can put them 
on and make money 
right from the start 
without previous ex- 
All you have to do is to show 





perience. 
your samples; the letters are very attrac- 


tive and easy to sell. Letters costing 3c 
sell for 25c. One agent says: ‘Your Letters 
are the best thing I have seen in years: I 
have made $125. 00 the first week and still 
going strong.” Paul Clark says: ‘Smallest 
os $28.70.” H. Gilder made $835.00 in six 
weeks. 


$60 to $200a Week 


GENERAL AGENTS— It is easy to appoint 
sub-agents for this line. 
We pay you 20% cash com mission on all orders 
we receive from local agents ogee by you 
anywhere. We allow you 50% discount on 
your own orders. You can sell to nearby trade 
or travel all over the country, as you please. 
Large demand for window lettering everywhere. 
Write today for free sample, full particulars and 
liberal offer to general agents. 


Metallic Letter Co., 433-A N. Clark St., Chicago 














Loudspeaking Three-Tube 


Radio Receiver 
(Continued from page 75) 


double cotton-covered wire can be used. 
The number of turns on each winding 
should not vary more than five turns more 
or less than the number specified. 

Number 8 is a combination grid con- 
denser and leak. The grid condenser 
should have a capacity of .00025 mfd. and 
the grid leak, a resistance of 1 to 2 
megohms. Separate grid condenser and 
leak connected in parallel will do as well 
as a combination grid condenser and leak. 

Numbers 9, 16, and 20 are vacuum- 
tube sockets. In this case sockets for 
storage-battery tubes were used, but dry 
battery tubes and sockets also can be used 
to advantage. In wiring them together, 
follow the wiring directions for connecting 
the various terminals, regardless of the 
different arrangements of the terminals. 
The F terminals of the sockets should be 
marked Fi and F2 to avoid confusion. 

Numbers 11, 18, and 24 are single-cir- 
cuit jacks. Number 12 is a carbon pile 
type of rheostat, of six ohms resistance. 
Numbers 17 and 21 are ordinary wire- 
wound 6-ohm rheostats. 


Ratios of Transformer Windings 


Numbers 13 and 22 are standard audio- 
frequency transformers. Transformers 
having a ratio not higher than five to one 
should be used for best results, although if 
desired, a higher ratio transformer can be 
used for the first stage (No. 13). 

Number 14 is the negative B battery 
terminal; No. 15 the positive 2214-volt 
B battery terminal. If a hard or high 
vacuum tube is used as the detector, 
better results usually will be obtained if 
this terminal is connected with a higher 
voltage ranging up to about 45 volts. 

Number 19 is the C battery. If astan- 
dard 414-volt C battery is used, it can be 
placed inside the cabinet in a slot cut into 
the baseboard as shown. The terminal 
of the battery marked A is the positive 
pole; B is the negative three-volt terminal, 
and C is the negative 414-volt terminal. 

Number 23 is the terminal connected 
with the plate circuit of the second tube or 
first stage amplifier. The lead from this 
terminal to the B battery should be tried 
on various terminals ranging from 45 to 
90 volts and left connected with the ter- 
minal that gives best results. 

Number 25 is the terminal connected 
with the plate circuit of the last tube. The 
lead from this terminal can be connected 
with B battery voltages ranging from 90 
to 11214 volts, or more, depending on the 
tube and loudspeaker used in the last 
stage. If a power tube and a rugged loud- 
speaker are used, voltages as high as 300 
volts can be applied to the last stage. 

Number 26 is the positive A battery 
terminal and No. 27 is the negative A 
battery terminal. 

Bus bar wiring will give a neat and 
workmanlike appearance to the set. 

No difficulty will be experienced in 
wiring the receiver if the following direc- 
tions given below are observed: 

First mount all_the parts, with the ex- 
ception of the two variable condensers, on 

(Continued on page 139) 
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Loudspeaking Three-Tube 
Radio Receiver 
(Continued from page 138) 


a seven by 24 inch panel. The baseboard | 
should be 23 inches long by 6% inches | 
wide. A board % to 1 inch thick will | 
serve well. Then begin connecting the 
taps of the primary and secondary coils | 
with their respective switch points. 

The beginning of the primary windinz, 
5A—that is, the end nearest the secon- 
dary winding—is left unconnected. Later 
this will be connected with the aerial post. 
The beginning of a winding is always re- | 
ferred to as the “‘zero tap.” The No. 1 | 
tap, at the end of the tenth turn, is con- | 
nected with the top switch point of switch 
4; the second tap is connected with the 
next switch point and gd on down till the 
last or fourth tap at the last or fortieth | 
turn is connected with the fourth switch | 
point. : 


Connecting the Secondary Winding 


The zero tap at the top end of the sec- 
ondary winding, 5B, is connected with the 
top switch point of switch 6; the next, or 
No. 1 tap, is connected with the next 
switch point and the rest of the taps are 
connected with the respective switch 
points of switches 6 and 7 as shown. 

Next, mount the condensers and go on 
with the connections. 

Now begin the wiring of the set proper by 
connecting the aerial post 1, the A terminal 
of condenser 8 and the top end, or zero tap, 
of winding 5A. Then connect the B termi- 
nal. (rotary plates) of condenser 3, the 
switch arm of switch 4 and ground post 2. 

A wire is used to connect the stationary 
plate terminal A of condenser 10, the 
switch arm of switch 6 and one terminal of 
the grid condenser and leak 8. The other 
terminal of the grid condenser and leak is 
connected with the G terminal of socket 
9. Next run a wire from terminal 26, lead- 
ing over the Fi terminals of sockets 20 
and 16, connecting with terminal F1 of 
socket 9, and ending at terminal 14. Short 
lengths of wire are used to connect this 
wire with the rotary plate terminal B of 
condenser 10, the Fi terminals of sockets 
16 and 20, the positive or A terminal of C 
battery 19 and the switch arm of switch 7. 

One terminal of rheostat.12 is connected 
with the F2 terminal of socket 9. A wire 
then is run across the panel connecting 
the remaining terminal of rheostat 12, the 
B terminals of rheostats 17 and 21 and 
binding-post 27. 

_The A terminal of rheostat 17 should 
then be connected with the F2 terminal of 
socket 16. The A terminal of rheostat 21 
is connected with the F2 terminal of 
socket 20. 

One lead from the rotor winding is con- 
nected with the P terminal of socket 9. 
The -other lead connects with one spring 
of jack 11 and the P terminal of trans- 
former 18. The other terminal of the jack 
is connected with terminal 15, and. another 
-wire connects this wire with the B ter- 
minal of transformer 13. 

The G terminal of transformer 13 is 
connected with the G terminal of socket 
16, while the G terminal of transformer 22 
is connected with the G terminal of socket 

(Continued on page 140) 
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sharpened mower. 


W. F. Kendt, 1476 Main 
St., Buffato, writes: 
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Start now! 


position. 


A NEW BUSINESS—BIG BUSINESS 


A Business to Enthuse Over— 
The “Ideal’’ Lawn Mower Sharpener 


A wonderfal invention that sharpens lawn mowers scientific 
ally—quickly—perfectly; does the work as nothing else can. 


Fred C. Milkert of Melrose Park, Iil., writes: 


“The Ideal Lawnmower Grinder put me in business, starting in the base- 
ment of my home and forcing me now for the third time to move into 
bigger quarters. Today the dream of m 
realized. With a machine like yours an 
have a business of his own and be independent.’’ 


You Start Now ‘° 072 is too small. 


dull—owner doesn’t know where to get 

them sharpened. Mowing the lawn dreaded because of dull or improperly 
Lawn mowing is healthful, invigorating and 
ant when Mower is ‘‘Ideally’ 

the work scientifically—you are in big demand. 


Lawn Mowers Sharpened to 

} Razor Edge — 
People glad—owners delight in es 

with mower sharpened on an “‘Ideal.”’ 


runs light—click-click-click and the grass is 
cut. Build permanent business for yourself. 


Write Today ,nsaum 


Get our proposition Free 
We have detailed 
trated book to send you. 
Write today for our pro- 


The Fate-Root-Heath Company 
Dept.39, 802 Bell St., Plymouth, 0. 


life—a shop of my own—is 
a little hustle any man can 


Lawn mowers are 


lease ; 


sharpened. Youdo ~ 


lawn 
ower 


illus- The F. 


complete proposition. - 
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Beautiful Raceabout 

Instead of Your OLD FORD 
»™ Choice of Four 
Colors ; Fiat or the 
Bullet Nose Rad- 
iator Shell. Send 


el A alog of New Auto 


= re Acces’, Bodies and 
Speed Equipment. Direct from Factory. 








The FASTEST 
LIGHT TWIN 


enough for the speed you 

the safety you have a right to ex- 

a in rough waters, or with heavy 
loads, In the Elto Twin you get not 
only ease in carrying. but one half more 
power and much more speed 


Instant EASY STARTING 
No other outboard motor gives you in- 
stant starting every time, and safe rud- 
der steering, savin both hands free to 
troll or cast. The Elto iS ho Gate Samat 

No danger of sudd 


~) a 


i Jee 


be Sy 
out taking apart. Write for free catalog, (9) 
Elto Outboard Motor Co. 





Manufacturers’ Home 
Dept. W siiiweuhen, Wher —— 

















Loud Speaker 
MORRISON 


is a name identified with all that is 
fine in a loud speaking unit—for 
phonographs or horns. 

Everywhere, those who appece.ate 


a really good radio, know they .can 
depend on Morrison to bring” out, 
consistently, the very best in radio 
reception. 

These are the Reasons 
Morrison Loud Speakers are manufactured 
by skilled radio workers in a laboratory 
ideally equipped. 

Quality is never sacrificed—either in ma- 
terial or workmanship. 

Every unit is triply tested before shipment. 
Thus Morrison Loud Speaker maintains 
ite front rank in the field of radio. 


Nickel Plated Model 


$10.” 
Complete with a 5-foot cord 
Send for an illustrated descriptive catalog. 
DISTRIBUTORS 


There are several territories still available. 
We are interested in securing proper rep- 
resentation. 


JOBBERS—DEALERS 
Our plan of merchandising has been profit- 
able to many jobbers and dealers—if you 
are interested write or wire for details. 


MORRISON LABORATORIES, INC. 


341 Jefferson Ave. East - DETROIT, MICH. 
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“The Loveliest Thing I’ve Ever Heard 


POPULAR SCIENCE MONTHLY 


Over the Radio’ Ea Garden 





Increased rangeand volume, 
as well as elimination of dis- 
tortion, follow installation 
of Erla transformers. Re- 
flex and Cascade types, $5 





Exclusive ability of Erla 
audio transformers to ampli- 
fy three stages without ie. 
tortion assures improvement 
in any receiving set. List, $5 


Dealers and Jobbers—Erla 

products turn over rapidly 

reducing capital ccmabeod 

end poms profit. Send 
e 


for liberal scale of discounts 








Only the most flawless reproduction, free from 
distortion and parasitic noises, could earn a tribute 
so unreserved from America’s queen of song. 


The exquisite tone quality and purity of Duo- 
Reflex reception that appealed so irresistibly to 
Miss Garden is finding equally enthusiastic appre- 


ciation in the homes of super-critical radio lovers 
everywhere. 


Not only in sheer tonal perfection, but in range 
and volume, have Erla Duo-Reflex receivers 
demonstrated decisive superiority. Tube for tube, 
they are the most powerful receivers known. 


Complete Erla parts, including celebrated syn- 
chronizing radio and audio transformers that 
enable vacuum tubes to do triple duty, guarantee 
success to the amateur who “rolls his own.” Easily 


understood blueprints guide every step of con- 
struction and assembly. 


Ask your dealer for free Erla bulletin No. 20, giv- 
ing latest Erla one, two and three-tube diagrams; 
or write direct, mentioning your dealer's name. 


Electrical Research Laboratories 
Dept. F 2515 Michigan Ave., Chicago 


ERLA 
















I have dveraged °7000 


Per Year for Three Years—Have Made 


That is the statement of Frank DePries, one of our 
live-wire re resentatives. 
$252 on 


$118 in one week. Conant quit a $6,000 job to 
come with us. 


b. AGENTS WANTED 


Over $90 PROFIT in One Day” 


Keeton of Mississippi mad 
is first sale. Vickers of Alabene made 


We need more men like these, because the demand ig i Super Fyr-Fyter is 
growing by leaps and bounds. Sells to g factories, schools, 
homes, hotels, auto owners. Approved S e ~ ele If you are 
willing to work and ambitious to make some real money, get our plan. 
You EA no experience, as we train you without cost for the work. No 
great capital required. Good territory going fast. Better write us at once. 


THE FYR-FYTER COMPANY 
1714 Fyr-Fyter Bldg. 








Radio Receiver 
(Continued from page 139) 


20. A wire from the F terminal of trans- 
former 13 and another wire from the F 
terminal of transformer 22 are connected 
temporarily with terminal C (minus 414. 
volt tap) of C battery 19. Later when 
the set is in operation these wires can be 
tried on either of the negative terminals 
of the C battery and connected with the 
terminal that gives best results. 

The P terminal of socket 16, the P ter- 
minal of transformer 22 and one terminal 
of jack 18 then should be connected. The 
spring of the jack with which this connec- 
tion is made should correspond to the one 
used for a similar connection in jack 11. 
The other jack terminal, terminal B of 
transformer 22, and terminal 23 then 
should be connected. 

Now connect the P terminal of socket 
20 with one terminal of jack 24. The other 
terminal of jack 24 is connected with ter- 
minal 25. This last connection completes 
the internal wiring of the set. 


Battery Connections 


To operate the receiver, the positive of 
the A battery is connected with binding- 
post 26, and the negative of the A battery is 
connected with binding-post 27. The nega- 
tive of the B battery is connected with 
terminal 14. If a soft tube is used, the 
22 14-volt terminal of the B battery is con- 
nected with terminal 15; but if a hard 
tube is used as a detector, the lead from 
terminal 15 should be tried on various 
values of B battery, ranging from 221% to 
45 volts. Terminal 23 is connected with a 
B battery terminal of from 45 to 90 volts, 
while terminal 25 is connected with a B 
battery voltage of from 90 to 300 volts, 
depending on the tube and loudspeaker. 

If a 180-degree coupler is used, it may 
be found necessary to reverse the connec- 
tions to the rotor winding leads. This is 
due to the fact that regenerative action 
cannot be obtained if the polarity of the 
tickler coil with respect to that of thc 
secondary coil is not correct. 

A good way to begin feeling for a station 
is to try the switch arm of switch 4 on the 
top switch point, and then vary the ad- 
justments of switches 6 and 7. For every 
combination of switch settings try varying 
the adjustment of the condensers and the 
tickler coil throughout their ranges. By 
recording adjustments or combinations 
that give best results you soon will be able 
to tune in any desired station with ease. 

To obtain best results all parts should 
be tested carefully before mounting and 
should be distributed on the panel and 
baseboard as shown in the photograph. 
The terminals of the various instruments 
should be so arranged that the wiring be- 
tween parts will be as short and direct as 
possible. In wiring, try to route the wires 
so that no two wires are close to each 
6ther or run parallel for any considerable 
distance. The only exception to this rule: 
is in the case of the filament leads from the 
A battery. 





Next month Mr. Calcaterra will describe 
how to build the various types of tun- 
ing elements. 





Dayton, Ohio 


Loudspeaking Three-Tube 
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Here Are Correct Answers 


to Questions on Page 29 


. Color is caused by differences in the 
length of light waves. Our eye sees the 
longer waves as red; the shorter, as 
orange, etc. The shortest waves of visible 
light are violet. White light consists of 
light of all the colors. Te 
2. The explosion of dynamite is very 
different from burning; it is a kind of 
disintegration. All the atoms fly apart 
from each other very suddenly. Mere 
burning will not make the atoms fly apart. 
3. It is believed that the two billion or 
go stars that we can see in a telescope all 
belong to a great group or cloud that has 
somewhat the shape of a watch. We are 
near the center. Accordingly, as we look 
out toward the edge of the watch we look 
through a greater thickness of the star- 
cloud and we see more stars than if we 
could look in the direction of the face or 
back of the watch. 

4. Microscopic plants, composed of a 
single living cell, grow on the food and 
form the mold. 

5. Some persons, usually those who are 
not quite normal, possess a second dis- 
tinct personality corresponding to what, 
in normal people, is the unconscious mind. 
These two parts of the mind may have 
charge of a person’s actions alternately, 
so that he is like Dr. Jekyll and Mr. Hyde 
in Stevenson’s story. 

6. Heat is lost more rapidly through the 
air of the desert because the air is drier. 

Dry air lets heat leak away much faster 
than moist air. 

7. The solid matter of bone is not a 
living substance. But scattered through 
the bone there are a number of living cells 
that are bone makers. They are able to 
produce the mineral material, mainly 
phosphate of lime, out of which bones are 
built up. When the ends of a broken bone 
are brought together again by the surgeon, 
these bone-making cells collect there and 
deposit new bone material in the break. 
8. The storage battery does not produce 
any electricity. It merely stores up what 
you put in it and lets you get it back later 
when you want to. The dry battery 
makes electricity out of chemicals that 
were put into it when it was made. It is 
not really dry. It contains a watery 
solution of the necessary chemicals, but 
this solution is soaked up in charcoal or 
some other porous substance so that it 
will not spill or leak out. 

9. We believe that it is because they 
have little or no power of having abstract 
ideas. Words represent such ideas. For 
instance, the word ‘‘man’” means any 
man, not merely some one man with 
whom you happen to be acquainted. 
Animals do not seem to be able to take 
this mental step from a knowledge of 
some single thing to the general, abstract 
idea including both that thing and other 
things like it. 

10. In the nucleus, the little speck of 
denser and darker protoplasm that is to be 
seen inside each living cell, there is a very 
complicated structure that scientists are 
sometimes able to see under a powerful 
microscope. This structure contains a 
number of tiny granules that are passed 
on by each cell to the cells that are formed 
from it. They are believed to be the 
basis of heredity, but the details of how 
they control this are still unknown. 

11. Certain kinds of bacteria grow in hay. 
They produce heat. The outside layers of 
hay hold in this heat and the inside of the 
pile grows very hot. After a while it 
catches fire. 

12. Their feet are built in a special way 
so that they can rest upon the individual 
threads of the web without either break- 
ing these threads or getting stuck fast. 


To go over the car 
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— use your flashlight / 


KEEP an Eveready Flashlight in your ga- 
rage for bright, convenient light when you 
want to go over your car. Safe, depend- 
able light—free iol the hazard of fire. 
Nothing else is so convenient. Hang it up 
by a tape on the wall. Keep one in your 
car for instant light on the road when 
needed. As necessary as a spare tire. Have 
another in the home to light the cellar stairs 
or other dark places. 

To get the best light and most light from 
any flashlight, keep it loaded with Eveready 
Unit Cells; long-lived cartridges of brilliant 
light. Buy them at electrical and hardware 
dealers, drug, sporting goods and general 
stores, garages and.auto accessory shops. 

When you buy new flashlights, be sure 
they have EveREADY stamped on the end. 
EVEREADY means the highest standard of 
flashlight quality, and Eveready Unit Cells 
give more light longer. Prices from 65c to 
$4.50 complete with battery—anywhere in 
the U.S. A. 


NATIONAL CarBoN Company, INc., New York, San Francisco 
Canadian National Carbon Co., Limited. Factory and Offices: Toronto, Ont, 





FLASH LIGHTS 
& BATTERIES 


-they last longer 


INNA 


ann 





No. 2671—Eveready 
2-cell Focusing. Spot- 
light with the 200- 


foot range. 


tare oe 


EVEREADY UNIT 
CeLts make all 
flashlights better. 
Eveready Unit Cells 
fit and improve all 
makes of flashlights, 
Eveready Unit Cells 
come in two sizes to 
fit every tubular case 
flashlight. 

Know the Eveready 
size that fits your 
case. Then you can 
buy new Eveready 
Unit Cells without 
bothering to take your 
flashlight along. 
Eveready Unit Cells 
mean brighter flash- 
lights and longer bat» 
tery life. 
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In This Issue 


IT N PRESENTING numerous products 

of applied science, POPULAR SCIENCE } 
MONTHLY does not underwrite the 

business methods of the individuals or 

concerns producing them. The use of 
POPULAR SCIENCE MONTHLY articles, 

or quotations from them, for stocké 

selling schemes is never authorized. 


A Rocket to the Moon 

By F. Gregory Hartswick 
Rapid Transit in the Far North 
Broncho- Busting the Colorado 
Listening in for Insect Voices 
Emotions—the Fuel of Life 

By James J. Walsh, M.D., Sc.D. 
Odd Faces from the Insect World 
Summer to Winter in 40 Minutes 
Black Flour—The New Fuel 
Science Sees, Hears, Counts Atoms 

By Raymond J. Brown 
In the Mirror of Science 
‘“‘Why I Value My Hobby” 

Prize Contest Announcement 
Nature’s Own Alarm System 

By Edwin F, Bowers, M.D. 
Wolf Hunter Invents Nail Armor 
Across Niagara in a Cable Car 
Horses Give Blood to Fight Disease 
Model of the Dirigible Shenandoah 
Portable Acetylene Safety Lamp 
Camera Support of Hunting Knives 
Safety-Razor Blades Stropped Quickly 
A Midget Car for Two 
One-Hand 40-Hour Watch 
Straw Gas ior Light and Power 
Shoes Shined by Slot Machine 
Studio Bed Folds into Table 
All-Metal Airplane Propeller 
A New Three-Wheel Touring Car 
Automatic Oil Feed for Ford Car 
Safety Valve for Gas Jet 
Portable Air-Cooled Motor 
A Road Paved with Old Tires 
Electric Welding and Forging Machine 
Compact Cabinetmaker : 
Gage Measures Rotating Work : 
Old Blast Furnace Felled by Dynamite 
Motorcycles Become Mail Coaches 
A Mechanical Office Secretary 
Floor Lamp Is Talking Machine 
Motor Truck Moves Garage 
Filling Station Computes Gasoline Bill 
Machine to Harvest Vast Peat Bogs 
Player Piano Is Banjo Instructor 
Tractors Take Job of Elephants 
“Thermometer Clock’? Has One Hand 
Cabinet Saves Time for the Typist 
Safety Case for Medicine Bottle 
Automobile and Airplane Combined 
Electric Flashlight without Battery 
Safety Goggles Attached to Eyeglasses 
Largest Bank Vault Door 
Ball-Shaped Gasoline Tank 
Mechanical Hands for the Housewife 
Coal Mine Invades Residence District........ 
Heated Box Serves as Bedclothing..... 
Electric Flashlight Blown like Whistle... . 
Stepladder Designed for Sure Footing 
Wooden Blocks as Penholders 
Swimmer Discovers Prehistoric Art 
Electric Locomotive Wins ‘‘Tug-of-War 
Counts Dust Particles in the Air. 
Odd Land Boat Rowed by Levers 
An Electric Barbecue 
Old Locomotive Holds Speed Record 
Organ Pipe Weighs More than a Ton 
Famous Pianist Is an Inventor 
Uncle Sam's Greatest Gun 
A New Attack on Tuberculosis 
Powerful Microscope Five Feet Long 
‘Moonlight Movies” Filmed in Daytime 
Sunflower Plant Saved by Hairpin 
X-Ray Reveals Imperfect Golf Balls 
48E-8 Coffee Not Injurious, Investigators Find 


How Your Body Loses Weight 
World’s Speediest Electric Locomotive 
Machines Tabulate Business Facts 
Twistless Blade for Insulating Screwdriver. 
Transparent Minnow Trap 
nt Agents at $50 to $90 a Week | ss2%co8-Fe 
e pet See ee ae ed 
e i adio Set Carried on Hiker’s Belt 
“we sedi ga uae out. Needed in every home every day. 4 A Changeable Rheostat 
- Nothing else like it. Low priced—Selis on sight. The Man Who Sends Time Signals 
Sharpens any kitchen knife, paring knife, carving knife, bread knife, New Variable Condenser 
or shears and scissors in ten seconds. Mechanical masterpiece. A child Novel Type of Rheostat 
can use it. ogg put knife in slot—turn crank—sharpens both sides at once 


Steam Shovel Drives Piles 
Adventures in Home Ownership 
automatically. We want representatives at once—men and women By Phil M. Riley 

hustlers. Get this position where profits start first day. 


How to Tune Your Radio Set 
No Experience Necessary—200% Profit 


By Jack Binns : 
How to Build a Three-Tube Receiver 
Make as much mo next week 
of Kansas, says: “*8 came d sold one aA ea ahem an J. F- hewis. 


By Joseph Calcaterra 
a rpeners in four | rt 
Kerr, of Md., writes: ‘“The women can hardly wait till the t them.’’ Herbert Cain, of 








A new world of entertainment 


—when the radio battery is fully 
charged ready to receive choice 
programs. So it’s up to you to 
keep the battery full-powered with 
the Tungar. It recharges the stor- 
age battery overnight from the 
house current. 


The Tungar is equally good for 
your radio or auto battery—saves 
money on every charge. The re- 
sult is longer battery life and more 
“pep”—plus convenience. 


Sold by Electrical, Auto-accessory 
and Radio dealers. 


Tungar is one of 
the many scientific 
achievements cone 
tributed by the G-E 
Research Laborato- 
ties toward the won- 
derful development of 
electricity in America, 


, $18.00; 5 ampere 
complete, $28.00. Special 
attachment for charging 12 or 
24 cell ““B’’ Storage Battery 
$3.00. Special atachenent fer 
charging 2 or 4 vo sh 
Hionage Bamery ap . Both 
attachments fit either Tungar, 


Tungar—a registered trade mark—is found 
pa eld og ep ene Mtl Ai 





Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 





New Gearless Automobile Transmission 
Ky., sold nine after supper. At the end of the first day, J.W. Gordon, of Pa., writes: ‘‘I 





Save a Fourth.of Your Gasoline 
By F, A. Platte 
sold two dozen andi to every one I saw.’”’ Wm. G. a Se 
itis great. I sold six in about one-half hour. The ae 2, A. “ piwbn ee alll ag 
Quick- f am a mechanic and | know what | am ta’ about.’”” You can make 
Edge Knife this money. WRITE TODAY. TERRITORY 


‘pensions: and Shear \ QUICKEDGE SHARPENER CO. &* Sharvener Bide. Jackson Mich. 











Springtime Hints for Auto Touring 
Fun and Profit in My Jack-Knife 


The Home Workshop . . Page 81 
Better Shop Methods . . Page 86 
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